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(54)TiUe: NEUTRAL AMINO ACID TRANSPORTER AND GENE THEREOF 



(57) Abstract 

3 A novel amino acid transporter molecule mediating transportation of amino acids, which are nutrients essentially required in the 
jurvival and proliferation of various normal cells constituting a living body and various pathology-associated abnormal cells such as tumor 
- cells, into cells and being expressed specifically in tumor cells compared with normal cells; and drugs for treating various pathogenic 
conditions such as tumor (cancer) which are obtained by identifying and isolating the above amino acid transporter molecule and identifying 
a substance capable of inhibiting the biological activity and/or expression of this molecule. Intensive studies were made to identify a tumor 
cell membrane surface molecule conjugating or interacting with a cell membrane surface 4F2 molecule seemingly playing an important role 
in the activation of an unknown amino acid transporter. As a result, a gene encoding the novel amino acid transporter molecule, which 
mediates the incorporation of various neutral amino acids, various drugs or physiological substances into cells, has been found out and a 
substance capable of inhibiting the incorporation of amino acids via this molecule and thus inhibiting the proliferation of tumor cells has 
been also found out 
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; amino acid l rnaspor ter)- t. *§f!r» $ ft 5 3 & CO $ > n % fl&JSI If A T 



/ S h7>X#-?-lt flI^C0iSffilfe'\C07S yKOD&J&OJfca&ttfcflg 

7 5 y aswaiai* (7 $ y & h ? >x#-$ -zfrt tzT $ y mm^m) iz~d 

ft, 7 S / mft=?-(D&M.>&$:K®k LT, £ & -3 S fC^Mtt * -5 S * © 7 5 
/I h7>'^3j?-^'-*^L'fc7'5 /»(ft-iil*^|Pl3tShTV^ (Physiol. Re 
v. . Vol. 70, p. 43-77, 1 990) . 

-5 fcCDTtete < , ©^?^lt«7S y^SrSSi: L , .»«SfcOT5 y 6£ CO 

mug 1*1 Hi hi * & o T s . 

. iE©«fl?eWr**Stt 7 5 y Wt (/7 5y/t;*JH>l) , 

Atf>*ffir£^r'raK'l4 7' 5 y g£ (t/7$y/y*J^>||) C^ttTS y 

IK (t>7$y/t>'* ;k# >^Sfc«^Stt7 5 /|g^ b <(iitt7 5/sw 
*n tc^a^n*. 75;»o:©itofc*. «ah. 4»tt7 s y iE^^^m 

ft * fcj&'K: li . fcr e ^ co x * ft t L ftgg) i&H£ £fr 5 #H*« * -5 . 

U^A (Na + ) ftilttfitfefflt, N a £ ^-f t> CO 

N a h^>**-^-«, J ^fftiHiiN a + f& HI £ * & « $ 5 - <h 

C=fc 0 7 5 y ^^^S^JElCiS b oT^iHi-^ H £ £ 5 £»«flg7j 

$ft£SSfll[T!«g£«!a>J**fc'LTH* (Annual Rev. fl, r # ^ fi<) ^ |f 
h 7 >7> # — ^ — Oflt it £ttt6j . p.91-100, 1 995, ^ ^K^tt^fr) . CI CO d; 
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h 7 7 7 S 'J -iNaVK-fe^tt h 7 75U- 

13 S'J i~ -£ CI <h T? # -5 (Annual Rev. Neurosci. , Vol.16, p. 73-93. 1 9932fc.D>' 
FASEB J.. Vol.7, p. 1450-1459. 1993) . . 

g^^gftC^t, EStg-7 5/K (y75//t/*;^>i) ^IRitS 
8£'l±7i5y^ ( ; t;75y/y*^*>i) SlSit^»f> RZ>"4"I4 
7syi y /^y ti)VX>m ii^Stt 7 s y&?^L<teg£1475 

WAtf, 7;U^fi>V -'J y>I0t^f->'> ( 4 1 14 fC i£ l^Sft 7 5 7 it ) St 
£03 J: "5 CI#JJ$UC7 5= ;l^-f$ y/-JHi£ft5SStt75 ± fc N 

£ (J. Membrane Biol.. Vol.66, p. 21 3-225, 1 982) . if )V $ 5. ^ 7 7, /1 7 

^>a?co«fc'-5 tc#]iit-*;u^^->;us*^r-r 5®?i4 7 = y n a ^#4 7 3 

y @£ b ^ -X-a. ci:«kr3TttSSn5ut^ft6nT^5 (Biochim. 

Biophys. Acta. Vol.732, p. 24-31. 1 983) » Sfc.' ©75 /»*<It5 t 

14 7 5 7 N a + #&#f£7 5 y h ^ >X#-*-L (Ann. Rev. 
Physiol... Vol.46., p. 41 7-433. 1984) . Nat#l47i76lh7>^#-?- 

A&tfASC (Ann. Rev. Physiol.. Vol.46, p. 417-433. 1984Mtft::J. Membra 
ne biol.. Vol.52, p. 83-92. 1 980) tit fi S & tftffl $ S 3 H t 6 tl T ^ S (P 
hysiol. Rev.. Vol. 70.. p. 43-77. 1990ME* K«*f Vol.50, p. 1997-2004. 

1995) o 

en* -crow** a* 5, 75 y Moiiaiiiart ^ o«i isiaflJoauf^H #-r soffit 
lt«. »gaif*» •=> ©7 s y aasRixwiMtfai* 7 5 y mmm^* tf)v*s. 
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3 (Annual Rev. fl, r Wm S aSiTI&J&fS: h 7 > 7. # - 9 - <0 ffi it t. mm. J . p. 
91-100. 1995. (f^E^ttfEff ':-.««fE^. Vol.50, p. 1 997-2004, 1995 ; 36 C 
««fE^. Vol.51, p. 64-70. 1 996) . 

^-TofecAii^Abtl^. 

■fr -5 - £ #13 IE £ * <& £ # 6 *l * £ £ & » *rfc;&:75/!feh7>X# — 

^ > >-©pqj£3fctf KIT'S / Ife«J2l«8l<&#IB 0 Jt^Tf^ft^ 

CO tt T & * o 

fj§j£ $ i+T 2. 7 Klft2l®l!fe*?ia-rs«&S#* « . L L # S * 75 / lh7 
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*fc. «*tf. MB (M*ffllft> a)A'3tt*r»K:**B«-rs#iE*«ll& 

_ tu> AS CTl*±U : ASCT2i«^-r>ysnT^5 (Kanai. Cur 
r. Opin. Cell Biol.. 9. 565 (1 997)) . V * U . 7 7 ^ > . "fe -J > . 

tttiRIWaas. (Amara and Kuhar. Annu. Rev. Neurosci.. 16. 73 

(1993) ) . ' • 

r BATRtf 4 F 2 h c CO c D N A ** * □ - - > S tLX * 0 , tn6677>J 

Oa^SiSttlttSi^afi^^ 4 (Paiacin. J." Exp. Biol.. 196. 123 

(1994) ) o 
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-&m£%z- <bnT^z%t%n<nmmmmffift : ?4 f 2 (cd98) tastsci 
tcj: 0 iE^aiiiaTwa^ttti^HiafaBiaicif^wftJca^roae ns l at 1 

(L-type amino acid transporter-1) fc # £ b tz S9f *I T 5 y it h 7 > * # — * — 
53- ^ £ |5] ^ T £ 31 i: Id J5£ ft) b = 

bps, manual*, i&jfifcffljia^ab. «tfflEW^BRfi. ±tm-r « & * li» t- 
= / ts: fro jiart tMShi^s* 1 * o . z.(Dmi&\%, mmm 

Tl»5t#A6n5 (Physiol. Rev.. Vol.70, p. 43-77, 1990) . ffi-JMfl&GDrit 

frmZftZ 4 F 2 (C D 9 8 ) £*£3nfcK»©fflllSte*®StK#S5fcf9:«iJ 
£S :"-5 "<D -elites bttT^fc (J. Immuno 1. , Vo 1. 126,- p. 1 409-1 4 14. 1 . 

981 ; J. Immunol.. Vol.129, p. 623-628. 1982 ;Proc. Natl. Acad. Sci. USA.. 

Vol.84, p. 6526-6530. 1 987 ; Cancer Res. . Vol.46, p. 1478-1 484. 1986; J. B 
iol. Chem. . Vol.267, p. 1 5285-1 5 288. 1 992 ;Proc. Natl. Acad. Sci. USA.. V 
ol.89. p. 5606-561 0. 1992; Biochem. I.. Vol.324, p. 535-54 1. 1 997 ; Rtf J. 

Exp. Biol.. Vol.196, p. 1 23-1 37, 1994) . 
^ IT, *^BJ# b tt. 4 F 2 a-^fc&ati&ttfiiSfisJBT* fc hii««ffljiam 

% <£> BB ^ 

*: fg 93 « S 7 5 ./ £ K 5 > X # - * - L A T 1 , iDbltkhft*75y 
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7uv?<y9 (Northern Blotting) C j; 0 , (stomach s 

ignet ring cell carcinoma (KATOIID) . MeMfffett (malignant melanoma 
(G-361)) JkZ^m^mmmmmm (lung small cell carcinoma (RERF-LC-MA)' * 

^fflibntura&r teieff*. **. & uc * * jui a jul * ) ^ 

(2) >?7^-A (ORF, ttttS F 1 • 

5 2 lfi<7>*K»*fc**«l*l**^ (|««lCEiaiE^*» 
^•6 6^51 5-8 9#@W^SSE^'J) , IORF(t 4#tlT 5 0 7 BO73 
/l^iSSnSTSylE^^-HU ^5kDa (ft**) <a^ft 

^ft?, (E#l** 2 ) . 

(3) a*tt^h»«CJ:0. tHATlB, i.2«<o**a**** 

2(D75yS?E^»l 19IBCTYT) Itfi^DfO^t-t'CiaS U 
>«<t»tt (EW#f»2fl)757lE3f!fl)189l.lfl)Se r ^ 3 4 6S§ ° 
Ser) ^ft^W^t^^iH^^n^. 

(4) tMATlttb4F2hc (4F2 heavy chain) £#58513;&fc* 
iCft^T, ^7i;it^O^» (Leu) . <vn<->> (He) * 7x = 
, 7 ,r> (Phe) , (Met). fuy> (Tyr). h U ZT h 7 7 > (Tr 
p)&tf/t'J> (Val). SfcOfCPttCIfi^ittTS^T**^? 1 '^ <Kis) 

(5) thLATUth4F2hct^M^fcM!^^ 1 ^ 
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3BCH (2-amino-2-norbornane-carboxylic ac i d) <D Ifc D & * =b ffiR $ tl Z> o 

(6) 5*IU7-^>t>»**K»^^^ tMATltiil©^^ 
ftS* (Dili roaftttSStKmttttfi 2 1 uMTfe^o 

*flK. ttDNAB-»**»ttiHTft5MDNA, N A<7)-qS?:S 

_tg&<0«fc3fc*3S93<BDNA. RN AS 
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( 3 <,>•«: 7 * -fc -f * «> t Sl« r * ^ t *»^T tBT * * . 
ft IBB. t h7^ih7>X^-LATl t 7, h7S/i ^ >7 

- >x# _^_l AT 1 «mRNArolStI^Stl^^ 5 ' • 

^-LATl<OSRi:»t5a?Ptt*StEIT*5. 

" F 2 h c ^^nfc77^7^'XjW«?:t^7Syt»i?aT 

f 2 h c s* R a4*fc7 7y*y*#i»*»»«* 75 '"* ; ' !:, ** sl,D * 
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mi OBIJ, b h75^»>7>^#-^ - LAT 1 & fc hiffliaM^®^^ 

gi! lEH, 7 7 h C 6 ^'J t-^fijfemRNA&tf/Xtt? 7 b 4 F 2 h c 

£ a* -f H T * * . 

' $1 3gtt. 7 -/h (?) §ISbM (t 5 L A T 1 l£f m R N A « 11 £ ; 
-f>ys7f^ >^i:J;0»flTU ^ci&S * £ ^ U 1a m W c ft=b 

7 -y hJFFI»fC*3tt5 L AT 1 lefmRNAWH^; -if > 7* □ 7T^ > ^ IC 
^1 5gm, th <0«tfHlilffll!a«C*Stt« L A T 1 Ifi^m R'NA«J«S*y 
aS 1 6 MU. 7 7 h L AT 1 ite^W c RNA&0/XK7 «yh4F2hcxt 

mi 77hLATlI£f©cRNA&y'7rh4F2hciefffi 

I180B. ^ 7 H L AT 1 l£f <7) c RNAKl/77 h 4 F 2 h c &fe^<D 

Sf§ 1 9i(i, 7 7 hLATl!£?rocRNAai/77h4F2hc ite^W 
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3B 2 1 Stt. t UilMiSCfettSLAT 1 jtfi^mRNA&tf 4 F 2 

NA&tf4F2hc jftS f mRNACftSSy-f >^nyf >^{CcfcOft?tFf 

^ 2 3 Bltt. T2 4SIfla©a.<->>lZ 0 0) N a SrSS ^fe^ftSr 

IH -v &> & . 

- 2g 2 4 BH±» ± : T 2 4WIS<Ot:'f -> >9 0 ii* <£> ig^fe??^ CM i c h a e 
! | s -Me n t e rtft^J^iS*) T : T 2 4&Bg§s>n-f ->>RD 

jX^-0-^^fe7?14 WEadie-Hof Fstee plot ±5»«iO»*6i-LtB'?*5. 

jg2 5.gii, t 2 4 auac «fc * n-r -> o &*^»k:*5^t. i^o^t^ 

Sf§ 2 7 T 2 4 mm. ( A) tDaudi (B> ©iStittiB CH 

© %z7B L @ t? & * • 

i§2 SlUte, I C R tC^ tfX s arcoma 1 8 0 M B& £r fit K I*i ^ L , BC 

H, D-LeuSI^D-Al a •<& 5£tfr £) * * * It L ffi * * ^ 1" 12 Tf * £ . 

-r. w^* «75^«sstt*ftijwrs («tt<t. mak na#> mm, *sew 

- 11 - 



WO 00/14228 PCT/JP99/04789 . 

(D Wl m. (T> fc & <D T v -fe -f fc* ft ft < , K *58 <Z> * Wt * © f£5i * Si 5 
3£.$J (Dl£<Dfc«!)«7'vt-f id l>> 5 £ £ rt*"C * 4 . 

N ATni?L®)^«*BflS*^K$5M-r 5 d t K: «fc 0 89 B&.K: ^ £ S££ $ ■& ? & 

<^TfltJB £ n&FUrfl !✓ # — * — >T v "fe-f (reporter gene assay) MtflcK 

T S Dd-efT 5 Bfffl A-f XJH^-v hXi?U-r>^ (High Throughput Screen in 
g) (jafaHfc*!^. Vol.23, No. 13, p. 52 1-524 ; 3RH!|#B'Fffi5 > 670. 1 1 3^) lift 
£ $ fti o 

A, RDNA(0«aH»ili«l«*^-l 4 t*DNA, &tf^y7x7-tf&£ 
37 _#^(D5E^tCte# LTftUtf-*-* >A:7#^^fS§l A L 

fc&si^* ^--e, le'^ii^A^ >A-^ro»ift-c-«!Wcffifflsn*aiia*« 

S4x.5A»S^*»«ftS^i:^Tft5 (*ffl4#ffF If? 5. 436, 1 28^ ; *H#l*m5. 
401. 629-^ ) . 
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'>i£*-5^tt7"7--* /w y-r -tf— ->a >s*fflnT**i& tA< ^"'J 

5, $ iiC. *%BJ(7)DN A©-g|5tt, PCRS ( Po 1 yraer as e-ch a i n r eac t i on) 
£jg^T#SSl|l3©DNA&*lr>tt*$89i<B h7 >7> 9 — ftT £ 3 — FT Sit 

2^%0J COD N AW — RDNAtfiiWftDNA, &*^«*S8«§I! 
co R N A co — §fU± * WiEOfitSI £ LTCOWfflt£co«$-& bf, U S 7 >■ 9=- -tr > 
7DNAII^-5Hli7>ft>XRNAlli LTW/BT?**. 

BP^. 7>ft>7Slt&. D N AOttLafeiE^J© — ff. N ACOi^SIS^J 

cffiWfw^c*a*iE?d-w— ss. * * ^hrn Aco^sie^jco— sua*, §^^f 

fiS E ?ij i-'ffl ffiWfc SE ?'J ? 3,D N A* R. N A fC ..T S K £ *J ffl L T , 
DN A^bmR NA^Ii?Sfcll8mRNAA> b * >/t^^OB.R*ISt5 
^*-XAI=«fc4 aifflTT**- C COT >^-b 1ST >^-fe >XSE?'JCD 

— SB £ ft S £ <t 0 , fo^Tco^^^ coig;*: . gffl IS 1*3 ^ co M i& 14 & £ 

So 
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is &\ & m m $> > * 9 <d £ m s a * is * -r * fg t> % -r * ^ 7"^ f t > ? - 

^h^a^tSSt^T**. ^CD=fc^ {CIS: It $ tlfe^y^ F7>^3'~7, h tt, 
*:§gBJ CO ^ >/1 ^-^r^^TS SWt h ? >X# — 9 — coffin ©Sf t©^^, & £ 
i/^ ft #56 SB CO 9 >A° 9 (Di&OD^-'f- £ <D US SSL & $3 \z m.W T Z> :t C± 0 . *58 
0J?co^ >/\'^ <z>£i|ls4£e<J««ii&<5£#£ttfc^.fc 3 fz "f S BE % & £ LTWfflT&&, 

*fg0jco^>A^£.U^co — «5Mtf£&^>/t££5£5iT£}BKtelft»IJIS*S<B 

m U 2? □ -■fJUtKPt) M \Z J $ P — ir )V fix # tt . H£?>^ tC^^-T * - t 
\Z «fc 0 s£#^ <*>£<»?§tt<0Se#*ffiS (ffn) "T S - £ £«fc S fitfrE £ IT 

C0*^BJC037 >/t^<D»^«JgO»«f (^L^MM^fe. ^iX^/^D.; h, EL 

CCOcfc 5 fcSESftfitflstlpUfcl;:* *5£ia O D N A S tt-t© — ffi*ttffi -> 
^t;PSt>t6tet*'T«5i^ 0><HjftT?SSitt L ZtWMfcD NAIi *fgBJ co * 
>/\° i7 & n — FT 5l£f comi£.lz&tf Z>Um W>'7u y r 4 > if * 

F I SH&f) l:felt^ilitItLTWSTS5. 

ilRNAI^ Mm, % ^tt»g{Ci3tt £#fgBJC0 * * 3 - FT * 

mR N A co 56 *l CO 5H/r ( / - if > 7* □ >y 5=- 4 > 7 is. Z ) Cfc It* RH £ L T 

*3t. *^^©DNACO^Ttt, fllAtf, *%Bj!C0^^C01Ol?$)-i)tF* 
35COT S yih7>7*-^-©DNASV>Xi©h F J^*V CO nf?L®] #1 \Z M A 
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•t s it £ V * ^ a — =. > y l - , as nfc ae^-fliiB sfetc, -w 7s^>w*?<n 
^_ _ i^-j- ^>jte^ (dna) <n&$:&-rz> ■t"7 s ;nb* j fef^fiJtt' * c t# m 

< i > 7$ ./ m^m^^^^y^M^^^rT^ t£7j -^wr-sMss^® ^ > a # 

T'&oT. n-f «>> (Leu) , -fyp-f->> (He) , 7i^Jl/77^> (Phe) > 
^^^-n> (Met). 5PQ->> (Tyr), h'J/h77> (Trp). A* 'J > (VaD&tf 

< 2 > ^ -f -TI IJRll ^ > ^ ^ « * tl S 4 F 2 * > /I 2? X <Z> — SB i: & 

1 >CaE«<D4? >A°^7. 
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<3> 9 -r yumm? ca-asns 4 F 2 * >/\°^fr\ IE^J#^6^ 

<4> fc hXtt5«; h£*cD^>/-s/7--e&£>< l > ~ < 3' > <0 ^» T ti JC E 

<5> TIS (1) 3; fete (2) © nfn*07 5 /^IE?<J£^f-r o < 1 >~ 

( 1 ) SE?'J## 2 S L < it 4 CES©75 y ^IE?'J : S fc it 
- (2) ffi#t**f 2 < 4 CEtfflTS yKBE5>JC*5^-r. I ^ L < f 2 ifc 41 

or s y SMS l < ttfl-ms nfcr s y ^is^'Jo 

< 6 > IE?'J## 2X114 dEScDTS y ^lE^'J^^gP^-T 5 /«BE#I£S:*. 

< 7 > < 1 >~< 5 ><£ ^-ftlfrlzmmnd? >/^*a-Kt5DNA. 
<8> thXtt7«y F4*ODNAT»S<7 >CE«OD N A. 

<9> IE?'J#^§- 1 (CfE«t^^»SE?>JW^S#^ 6 6 nm 1 5 8 6 CDi&^gE^J. 
XttiE5»J## 3 KL£*0>t£a££?U<Bifi£*** 6 4 75 S 1/599 <Z> S IE ?J £ 
4 D N A iZ X h U > 'V i > h 3k T T A -f ^ >J ^' -f X Is \ /J> & < l S ^i © T 

ToDNA, 

<io> t = y moiMMPi^ <nm o 7 nut »^ sis 

£ n — K T * < 9 > f-.Sam <Z) D N A o 

< l l > ^-f yilKSI^ >a°^ l:»SSns 4 F 2 ^ >n{7ifi. IE?'J#^6 
ei/<»8l:E«C7 5>'SE?J. Xtt. tCD-SCTS/Si'**, lift 

< tettflnsnfcT' s y mm&i&^T z> * >/^tss< i o>i:Et«DNA. 

< i 2> <7>~<i i>iciaaoDNA*sii»s n?# srna. 

< 1 3 > R N A#SE?'J#^- 2 6 Xfc* 2 7 £>i&SIE?'j ^^"T S R N AT 

1 2 >CEiWRNA. 

< 1 4> Hfil5<7>Jl7SBuIE<l l>OH-rni»CEt©DNAi£$tl3!S 
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<16> jR^Jttefftifffllia^. 3 S £EM#^ 5 f:E«<Z)*iJEE#l 
1 l 0 711 1 6 9 6 CD&SIEJ'J&U-fMg*^ 1 6 9 6 <B tg £ KlB* J&T * T AG, 
TGAgK (iT AATS S tl -5 ^fft* 1 OOt >-fe >7tiE?iJ*» 5 * & 
S IE 3*1 £ : a-lf D NA?»!(eift«tlT^« - t £ 4# « £ T 3 fft E < 1 4 >Xfi< 
1 5 >Kffi<Rtf>BK*K»aiJ!S. 

<17> ®fl2«IEJfe»Ifl&a<> S5tCl/#-^-^//^*3-h*t5DNA 

< i 8> Bfifa< i 2>xa< i 3>i:ies©RNA^#A$nx^i»:t$ 
<19> 7 7 U * \y * *x;KO?p«jfflia-r * 3 z. t &¥f%& z> 

mti< i 8 >\zizm<Dffl$&o 

< 2 0 > Afr!B< 1 >~< 5 >0>i-rn*>.K:E«0 ^ > a° ? ^ fc«SfilE< 6 > 

<2 1> buK< 1 >~< 5 >fl>Vifn*CEi<0^ >A°^ ££:&buIE< 6 > 
13 IE ® co ^ U ^ I? k: K J£ 14 * □ - ^ JUfixffcS fc t±& ^ / 9 o- 

<2 2> ^Sft^ ,/ £ n — -*-;Hrif*:a«. t h^O«ILIi«ia*©-f a/^d 

<2 3> afiE^e y ^ p — -^jufitte^, t h^^coBifLSj^s^co-r a j ?u 

<2 4> llty^O- ;U fit (*: , kht/fa-tM*T*5:i!:* 
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tt & mW.< 2 L >~< 2 3 ><D (CfE«C0^ y> □ — ^Aia^Sfe 

t£i£ ^ ./ Z a — -y )V iff co — „ 

< 2 s > HfrfE< 2 i >~< 2 4 ><nMTnfrizizm<n : e / ? u-i- jum^s 

^fiST^oz<i:&^^t-r^^fH<2 5>iciamco§[Hsa„ 

< 2 7 > f£li J!t IS ./ ? n — ./Hrt.{$: CO gfl £ 3 — h't^DNAgK 
fct^-COliSI^ n — K T 5 D N A © ^Ttl^— ^ CO D N £ fctefW^CO D NA^ 

^ <t -r -s mris < 2 5 > tc iae <7) a fl^o 

< 2 8 > striE< 7 >~< i i >co ntn^ \z ie co d NAS^i^e^ici'Ff 

<2 9> sni)5»^. H^msscDiim^spM-r z>Tc&izm^<bnz> z. t 
t -r sti is < 2 8 >{cia@<^g^a^^o 

< 3 0 > iiulE<12>3U£<l 3 XdiEifeCO R N A IX^^ W I^^ $ ft% 
Z> S £ ^ A; T 75: £ E H IB. fiJc * . 

<3i> & ess flf-JM^coit mswty-r £ ?c£> ice ^ e, ns c £ 

tt« we< 3 o xcisecoE^iafig^. 

<3 2> mIE< 2 0 >{rSE@C0tn:ifiimS L < U ^ □ — ^-;Utafls:. &c>*li 
3* fl<J f Z I'f # * n ft & J! # £ & h T- -5. E IE Hi ft . 

<3 3> & eh arietta*. ««ffliaoitt**ifl>iW'r*fc«e>{wffl^e.n4^t 
*«rafr*s&E< 3 2 >tcia«o)BiiiiafiJc«j. 

<3 4 > BtfSE<2 1 >~< 2 4>co^-rn*WcSE®<D ; &/i7n — ±)V^.W-m 
U < teag^ / # o -^Mi^jtteco-gB, Rtflii^WKlffF^ $ h# £ * $ Ay T 5 & 

£ES£*aj&tto 

<3 5> SEigiiflfifc*^, m.mmm<Dmm&vvm-f ztztb \zm ^ f>n« c t. 

£4# ftttS B«IfE< 3 4 >K!SE«E<Z>E&ilflfiJt«l*r. 

<36> BlilE<2 1>~<2 4 >C0 n^CEttC^ y # □ — -^tattS:, 
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<3 7> St ft ft* fc^fSft^lC. 7k'->'>, 

< 3 8*> mmmn 2 cstflis /mse?<j stt^ * * 

. <3 9> Umtpn-? >A'^fll^©ttst(iHf ^I^-S^STStT, 
( 1 ) |<m{-lffiSE< 3 6 >*fctt< 3 7 >{Cl5i£cD^^^r / * □-^JUfcite^ 

© £ 4^ ta -r -s - <t t «fc 0 ft 3£ i - £ I I > 

— sis t & & - £&<i*«£-rsiwr!a< 3 9 >k:ie 

<4 1> fifJfS<7>~<l l>O^rn*CE«0)DNAXH*©»f)tS. 

LTftSlKttDNA. 

<4.2 > Hflf£< 1 2 >*fcttlWia<l 3 >tClS®(75R N A £ J*9*t£ ft 

<4 3> huIs< i> — <5>o^-rnj&wriEtta)^>/i^*3 — F-rsiie 

^■*-tfttBT tztb <D^r V h T & o T, B«ffE<4 l>ClEIR©«afcDNA£ifctelffl 
iE?"JS# 2 (CIS® <D 7 ^ / ^SE?'J Jft « ^ £ £ 3 - K-J-Sififi^ 4rft 

<4 4> fll£< 1 >~< 5 >fflHl , ft*CEtC* >^;7 ^f£^ 
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< 4 -5 > ftuK<7>~-<l 1 >C73 ^fftii fC£«<Z> D N AT?JE*«l|£j&$ tlfc 

< 4-6 > 7 7Uii'y^ x;K©9pe»jiasffi i^3it&K< 4 4>\zmm<D^m. 

<47> 7 5 7I££mc£>%ffT&3 HfrIE< 4 4 > 4 4 ~< 4 6 

<48> lufH< 1 >~< 5 ><A ^fn^icEt© * >A°<7 &m , ^aSd? 

t t-ss^ts^^ v f ; — - > ■ytosa. «kOf¥ffltra, ££f#^ 2 

7 ~ ./lEJil^f T5^>/^«4ft^WitET^oT> n-f;>> (Leu) , -TV 
p<->> (He) , 7i-*77Z> (Phe) .,,.>5=-^- — > (Met), 5=- n -> > (Ty 
r). t7fy> (His), MJ^h77> ( Trp) TSl IS A* 0 > (Val>*> 5 ft « W?5* 6 

Mti'ti?>^-rn^ i ^ y as ©was ft o iL^^^^-r 

tsiji^tt^iisnftssfi-cj^T. tie (i) t^t 

(2) <Z)Xe^^t? £ t^^fitt^JS : 

(i) tse (a) nm (d) (o'^"rn*»©iffljia*, Moftco-r->> 

(Leu) , <VO^y> (He) , 7i:*77-> (Phe) , ^^^"-> (Met), 
^o->> (Tyr). t7fy> (His), h U 7" h 7 7 > (Trp)Rtf A 'J > (Val)^ 

( a ) 1E5»]#*§- 2 (ZlE«<75 7 S. / IfeE^l £ ft £ 9 > /t £ £§- 6 

tee® ©7 sysfEMti)^ >/^4?*#tff6aLTv»*3e^c^«£-r%ana 

( b ) 1 lCffi<fc<Bi££BE9>f <04fi.&#*f- 6 6 7!rS 1 5 8 6 CO 

5"J£.tfiK«SS#158 6 ©SSCRgtS TAG, TG AgL < !JT A At« 
£ *i * <r>-rftrt» 1 i3(Ot>t>XiiiE5iJ^ £ ft * tESIE^JS-a tJD N A . ®.U 
^W.^m 5 ^ 5 !lI£®tf>i£SIE£'Jcoi£S## 1 1 OTlril 6 9 6 CO £££ ?<J R i^'fi£ 
611^ 1 6 9 6 OlICRSEtS TAG, TGAfUliTAAtS^nSH 
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rna> 1 o<o^- >± >^^*@e^j^ e>&*£*E*i*s-trDNAT?#0Kig8|-r 

5, ^ > iz=fc 0 , IE£'J#^ 2 tZlE® CO T 5. J KE5»JSfrr S * >/t ^&tflfi?'i#^ 

( c ) IE?»J## 2 6 \ZlZm. (BifiSE*Ja>tttS#^ 1 7?rS 1 5 2 1 coi£SIE 
JU&tf &tfi»#*3- 15 2 1 OtSl:»»t4UAG. UGAiK ISUAAtS 
^n^ufti* l-^co^^-t: >^ttLSE9»ld» 6 * Jfi.£E#t £ fTi? R N A> 
KE£>J**i 2 7 JcEIR<0*ISiE5"J©*ftS#^ 1 75S.1 5 8 7 (B&fiEJiJ&ttRJSi 
5 8 7 ©IltfefgtSUAG , UGAgK SUAAtS ^tlS^f 
l -d<J)-F >-fc >7«SE?iJ^ S a*te»E?fl*-S-txR MA*'^i:#At5 c 
i [~ J: 0 . EfclS^t 2 (d 15 ® co T ~ y IfcEF] £#-r S 9 > A° ^ &Z>*IE.?'J 6 £ 
tE«co T 5 y ftEfclW-T 5 4? >/i *? £#565i V t bi£3fccDMJ&x.M ; 

T±r M" 
o< /» — ro- 

■(d) t h &tev>M.mmm stiznz 

< 4 9 > ifiia< 7 >~< i i > co ^Tn^ tela® <dd n A-c^KiEiftsnfc 

SEli&£: ffl ^ 5 < 4 8 >(Cf£^C0^&. 

<50> 7 7 U * y ^ # x;KO0fl#lfflJI& £J8V»a<4.8>K:fE*fcG)#i£. 

< 5 1> mrf£<7>~<l 1 >C0 U-Tftj&MCgEtt© D N ACOmRN A CO $5 

wr ^ #> k & r ■? & ~n m . 

<5 2> buIE<44>~<5 1 > CO ^ -ftl^ fl IS *c CD 3fj£{C=k Oftlti. X ? 
<5 3> MSaiScoltm^rE^-r^tE^I^W-r^tlKTfe 5 d 

<5 4> ^^TS h7>Xyi-7^T^X-e^oT. tt^ V 

x it , -ecoFfcME&iae^i: {ciE5«## 2 xti 4 fesemeo t s / mun&^r % 9 
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IS £ # 1*1 tC *T f & d t. *fi«it 5 h 5 > X ^ ai — y 5 TO 7. . 

<5 5> iRDNAtf, E£J#^ 1 lc£*&<7)ffi£E5»J<&J£S#^ 6 6 75S 1 
5 8 6 <Bt6£ge?ttS.tf Rt6£#-S- 1 5 8 6 OtSCSS&tST AG. TGAf L 
< « T A AX'S $ tl5 Ot"*lJ&> 1 O >iz >*&SE#ia> 6 &3&SiE?'J, X 
teSE?'J## 3 tcffi* OtSSEFJ ^ 64J5I 1 5 9 9 <7> % £ SE ?'J & Z>* It « 

S # ^ 1 5 9 9 <7> £ £ C R 8S -f ST AG , TG Af L< STAAlfg^nS^f 

n*» io©t>t >x^sie^j.^ e &**£ie?ij fc^trD n at?* * c <h 

<h I - . 5 lffi IE < 5 4 > fC Ett <Z) h7>^yx-y^7.">7. 

tafltS^ania. 7E*Kte&#» IIDNA, IIRNA, EllfXIl, 

K &tf^^*fc£<D»S»P**l?L»'l&&* l ftb. *FSU<Ji, kh. -> , ^ 
^ ;U «y h , aytT^^T^O. l*l:JfiL<li, fc K 5*; I", AAX^-. 
^^mx-m^ £> n •£> rt hk^coni ?Lib#ij & z>" r # t h "if «. ft 4& j & * /H IS 

^7*'J->> (Gly/G) > 77-> (Ala/A) , 7t U > (Val/V) , □ -f -> > (Le 
u/L) , -fVD<y> (Ile/I) . t'J > (Ser/S) . Xl/t"> (Thr/T) . 
77/^^>l (Asp/D) . ^7*;i/^5>^ (Glu/E) , 77A5^>. (Asn/N) 
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tf)\,9S.> <Clu/Q) . 'J v > ' (Lys/K) , T)V*f=-> (Arg/R) . -> X t- -f > 
(Cys/C) . *^^:^> (Met/M) , 7xZ^77-> (Phe/F) , u is > 
(Tyr/Y) . MJ/H77 / (Trp/W) , tX^v^> (His/H) . -f u U > (Pr 

O/P) o 

7X/l7^>i (Asp/D) , y;P^S>8! (GIu/E) 

|J^> (Lys/K) , T;i/^f— > (Arg/R) . kXfy> (His/H) 

(Leu/L) , <7D'f-» (Ile/I) , 7i-^77 = > (Phe/F) > 
*^-> (Met/M). ^nv> (Tyr/Y), h'J7 - F77> (Trp/W), A* U > (Va 
lA^'h^f y> (His/H), 7, U * — > (The/T) , -> 7. J- -f > (Cys/C) , T 7. 
A7*> (Asn/N) , (Gln/Q) , ^ U •> > (Gly/G) , T> — > (Ala 

/A) . t'J> (Ser/S) , 7"OiJ> (Pro/P) 

# 5£ Etc *5 T ffi S ft 3 r^>/i^7j fts^fitt* lWrifi L fcffi?L»itoK:**fe 

4:fg0j(75 r*>/^j «, WE<i>-<5>c^fn^i:E*l/fi:i*oro 

3**>A#W:, TIE (1) Sfctt (2) >A\? ^llbT^-SiSSCfe^T. 
□ (Leu) \ <vn-fy> (lie) , 7^-.)lT3 — > (Pne) , *^:*-> 

(Met), ^n->> (TyrK t^fy> (His), h 'J 7" h 7 7 > (Trp) R IX A U > 
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( 1 ) 6 s izmm<DT =± smmmz^-rz,? ynz ; src^ 

i/TS^t. §E?']#^ 5 3U± 7 tCfSiSc <D^£15?'J etCDNAlaF'J>-/i> 

575; ftlE?}£-W-r 5 fc. H 4 F 2 h c Sfctt* h ■ Kfttefc 

if -5 «fc "5 £#it * d i J^TT S * * > A * . 

■Z Z-c 5 rtB£5l^>/1^j itt. t h6*ISSMSI^?4 F 2 h c ©75 / i? 
E3*J (E?J#^6) icg2?*Jf§|W!i4£1r L, ii ft W ic & ii <z> ffi 5fc * wi £ ic * L 
fctiOi^.tbtl, |t hflf 4 F 2 h c tpm^JI^WttteSrW-rS t h 

#3Sip!<B * >rt9 tt, »$l/<ttTE (l) (2) O^W(D^//i 

T ife 5 . 

( 1 > SE^'J # ^ 2 CSE*C75 7K IS^'J * W "T £ * > ^ ^ : £ fzU 

(2) E5»J## 2 t=gS«<DT 5 / SIE5«C45^T. 1 ^ L < ttStfi© 7 5 / ft 

57 » IE?'J#^ 6 tcEt<?3 7 5 y ftEan£W - r 5 9 > nt? &5£m Liui)ll§ 
ic*5HT. (Leu) . < 7D'fy> (He) . 7xril<77-> (Phe) » 

^^^--> (Met), ^P->> (TyrK t7f y> (His), h'J7h77> (Trp) 

m 'j > (vai)^ t> &3Pt^ e>3Btin--5 tsfn^ 1 nmv>T s /^©iBsgi^'v 

l40iC7;;t , if * L, < t± 1 Jil 3 0 ® <7) 7 5 / ITS 0 > $6f3jfSU 
< 1 75 IE 2 0i«7S / tTgf), 4$tCff*L<fil73fMl 0Iffl7$yiT 
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s&. (tan) fi. &9 — b'T ^mmmm^^^m^z^mr 

A& (Site specific matageaes is) £M t^XS&fw «fc 0 ¥At5 C 
>^'T^-5> (Proc. Natl. Acad. Sci. . USA, Vol.81, p. 5662-5666, 1984) . 

iT^o. is? s y ^la^i^tfMSSt^a&ft-T s y & >r<!7-y ? # 

^ffif^ffi ^MJB £ £ £■ «fc Z. i: 

■*#xjU0>§PSfflJK<B«fc5&S*<0iHfl&K:aA-$"5::£:fcJ:O. DNAi>5mR 
NA^©te3?*»"ft. «I&rt-t;:i£ALifcRNA#5ttJ$*>^£^<OHW£?T 

JSfeffij , Vol.11. No. 3. p. 30-38, 1 993) . 

^fgsjco rDNAj fiis<7>~<i i><o^i"n^k:E«$nfct430 
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&*U£, c DNA. ic DNAlCffiiW^DNA, Rt^f >/ 5 v ? DN Aft t"^ 
7i>ft 3t&.XIE?'l -feWf 5 D N A fea^T 4. £ S tc, *RWODNAl:tt. IrI — 

fc^-sn-s. £jt, *^0^£DDNAO3jiftLnii« i ois. *%imt hs* 

CO ^ > /t ^7 £ 13 — Ft5DNAt<65. 

' i 9S£iBBCtt, ^^^(DDNAtt, TIE (1) (3) © ^ T *l 3E * <0 

DNAt*5. 

(1) t9SE< 1 >~< 5 >OUfn AW^ffilKO^ ynz — Kt5 DN A. 
- ZICL-?, iDNACS> yS&^WI^, 0fl*.tfIE5*J#*l 2 Xfci:4 fcKtt<B7 5 
/SE^i^^ftS^^/^^^-KtSDNATfttllf, c D N A , & c D N A 
CffiffiM^DNA. Ri^y / 5. y ^DNAfei:^ ^ft 5lSS?JSf t4 DN A 

( 2 ) IE?'J#^ 1 {ciamcD^SlE^JcDJ^S^^ 6 1 5 8 6 ©J&gSE?'] 

1 5 8 6 <Dtt* tlK»TS TAG, T G A^ L < liTAATTSS 

nsi^fft^ i -z> <d j- > -t > xmmmPL xttis.5>j## 3 fc£*©&£fe#ia!is 

SS§ 6 4 75M 1 5 9 9 ©tfi*IE?»l&tf 1 5 9 9 CiltigfST 

AG, TGA§L < (it A A £'*T* ^ fn* 1^0t>t> XfilE^I # 

ft a % m e m ft 4 & S IB #f £ ^ tr D N A = 

n F > . ^ — a ^ — -> 3 >aK>**nH^-5*-'>3>->^t^ifei9ati 
STAG, TGAgKtiTAAO^f njMOttSEJ'jSiftl/^ 9>K9K<Q 

( 3 ) IS?'Ji£-Sf 1 tcE*a>£Se?a©tfc£#*t 6 6 7!rS 1 5 8 6 ©^SSE^k 
XttSE#l#*f 3 {ZlHfltWit£@e^)0)ltS#^ 6 4 7Z>H 1 5 9 9 ©tSSE^lRtf & 
1 5 9 9 «gll:RSt4TAG, T GAS U < liTAATf^tlS ^ 

•ma* i"3<z)^->-t>^*aaie5y^ sftstasR^i £^-r* d n a tc, ^ h u > 

jc > F SifrTtA'f 7* U XL. '>ft < t fc l ffi^tf) T a / m.<DM$&Pl^ 

t. aTsysoaiiart^roiROji^^Tffi (o (n) <D^-?tifr<n? > 
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( -f ) IE ^ 6 X tt 8 tz l£® KBB^J *_^"T * ; 

( a ) E 5*J # -5 6 Xtt 8 IE* © T 5 / 16ffi5"J t' *5 X . 

::t h U > vac > h?i^#Tj £»±, /w 7* U ^--t*- ^ 3 > * 
m so taxa _t <z> -fu — y^mv*. 0.9 % n a c 1 t x a -f -7" >; y -f 

-tf- ~> 3 > £fT 5 0 %<Dm%k &±-f SitSE (Tm) ©g^^TSEif 

£j3*X«*5. 

T m =S2. 3X + 0. 41 x (G+C) % - 500/ n - 0. 6 1 x (7*AA7S H) % 

( n ti^n — ) 
i« = Tm-25t 

s fc , 1 0 OlS«±C7"D-y (G + C = 40-5 0 %O^^) ^.ll^i 
Tmi'TE.d) fttf <2) 0=t 5 fctfctS d £ 4- BSf-r*. 

(1) l %$^V7f SC. Tm#£l 1 "CTtf*. 

(2) 7ti^7;FlSii:, Tm^O. 6~0. .7tT*«5. 

X# ^> o 

(A) 6 5 ~ 7 5 "C (7 * ^ A 7 5 F*S?6fln) 

(B) 3 5 ~ 4 5 *C (5 0%7^^A75 

X#4. 

(A) 4 5- 5 51 (7 * Jl: 2±T S. FMMIXl) 
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(B) 3 5 - 4 2 t (3 0X7*;i/A75'K#ftT) 

Z§.S=2 e CX (A + TCO|gc) 4-4'CX (C + G<Dgt> - 5 *C 

iM.mm.it. It5xsscifcttlfttl^*ott»«d«ll!:£$h5. 
fMtit, *fS§lI tc # it 5 a < :7 U *W if — g > l:: *3 1+ * iSS li> #J A ««j 3 

7ti;st t^^t^Tis. 5 x s s c ittctezniimmntM. 

m IS (CSS^T -5 d t we # -5 . 

ASmR NA/j^ilc tV-5 IBSDNA (cDNA) . ^ / ADNA^6IS$ 
nSDNA. ftf^^l:ioTf#6il5DNA, RNAxfcttDNAStfiiL 
TP CR ?£Tf ifif©£ i±Tf# SilSDN A*«ktf in 5 jfeSIS 
TfSi$n«DNAO^fnt)#. *58S©DNACS^Sn5. 

*»?BOi'>/^$3- h'tiDNAtt. Sfe ict£ o T*f6IBO^ > A" £ Om 
RNA^e c DNA$^n->j|:tS^a. .y;ADNAS#ilT7^7-f ^ 

(1) pJAti. *3Siffl^>/^WmRNA!i»5c DNAS^n->ftt5^ 

»££ r 7=.S?>5 i 3*-£'T*— hft (^-f — if&4> (Chirgwin) A'-ft^S^ 
h'J — (Biochemistry) , $181, 1 5 2 9 4 1. 1 9 7 9^) , |7i7- 
^ifcfc L < fiAGPCfe*©i*»<Z>^fe£ffl^TWSLfc£RN A*:*y ^* (d T) 
— x^#UU-t77D- 7if:i577^-f a v h^^^-f — fz 

* 4 tl£m R N A €HI t L T, « * «2££^»3R * JB ^ S ^ <73 & *0 c7) 
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7J?£. m X ii * tl S CO 75 & U =r a. 5 — -fc Ji. < * n S? — (Mol. Cell. Bio 
1.) . S2t, SI 6 II, 1 9 8 2 ¥&fflg. I3i, I2 8 0 I. 198 
3 4£) ^*7T> (Hoffman) 5©*ft (s* — > (Gene) . ^2 5 m 2 6 3 
H< 1 9 8 3 ^) flliOcDNAl^^Sl, cDN ACOZL*^ c DNA'Nff) 
^ tfi * ff 5 . :©cDNAS^7^5 F^^7^ — ti L < (i7r - S J {7 $ — iC 

fC A (h7>X7i^h) t«:il:J:t)cDNA7'f77 l J-6ffaf 

■ ::tffl^bft57"7Xi h*^?^-tllS, m £ ft T-m ti& t>co 
tJtu^i: 3fiJI&£ ni*. 'Sfc'JB i^ft57 r- i7 37 - <h t T fciirt trlf 

AZipLox> pUC19, AgtlO, A g 1 1 j&tfll ^ $ tl * . Tz.tz.ls , f& 3! <7) & ;g 3* #J 7s 
/7 U -~ > ^ S£rtT?*»K<Z3^ £=r— h* ~T <§> i£ *: 

V 7 7; S h'lCcD N".A £*S^j&tT77 LTB. W^tfTZTf-f X (Maniat 
is) b <2 73 & (^rl/^^-V — > D — - >^7*. 7'7#7MJ-'7Ii7^ (Sib 
lecular Cloning. A Laboratory Manual, second edition) > 3 — )V F X "7" U > 
y ;\ — A — h U- (Cold Spring Harbor Laboratory) * ^H. 5 3K> 1 9 8 

!C£tt<&>*ffifc£##tf Sft*. 77-y^^^-CcDNASa 
.*&tT73fis t L -Tf4. t a. > (Hyunh) bCD7?ffi ( D N A V □ — Zi > ^. 7"^?^ 

* ^ T "7" □ — =f- (DNA Cloning, a practical approach) . ^49H, 1 

9 8 5 f) ftch'/^ff btlS. ffiflgfCtt. ^I©i?D-'z>if+y h fWAtf, 
GIBCOS* -5 t>liSglfi*) €fflt»5CtfeTtS. £ <D «fc "5 (C L T ft b tl 5 ft 
1^^7X5 F^77-y^^?-!i. HC^ifflJiS E.ColirHBIOK DH5 a 

^ fc ttMci 06 i/P3«) fcm^izmx? £ . 

7"775 KSfiCiAt-S^ffittTtt, V*n. v - 5 n - =. > # . 7 

■ 7^7 h U - • TZaTJl' (Molecular Cloning. A Laboratory Manual, seco 
nd edi I ion) » H77"U >^A-A*-7#7 h U - (Cold Spring Harbor 

Laboratory) . Il.74f, 1 9 8 9 ¥) iZ IE ft <0 i&it tl )V -> O A m £ fz. (2% it tl 
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•y -7-- 5? >^ bJfct£. i»}fi$-&fc'1i±fc#A-rs^-i£*3a««!^^tlS. -f/t'h 

_h 12 <D 75 i£ il <t o X f£ M £ tl 7c c DN A7< 7'7 U — ^ » * f£ W © >r? ? 
43-Ht5cD N A £ J^g£T i 77 & 5i . — Ix^jZi c D N A 7% 7 U — ~ > ^ tfe £ 

35«J©C*5E^O^ >/t7©75 yi?g£^J*zi— HT«ft*iE5!l<0— g|5 
t:7tte±8ff£"&tf D N A, & S H « l£±£SI2 ?'J £ ffl ^ 14 * W T -5 D NA^ilt 
7c 00%, cn^- 12 P ^7c«[a- :,:! P]dCTPTlliibT7"n — ^^75: ^£0<Dna 
~ — .A -T ^* U ^'-f if — 3 (^7>->^L^-f> (Crunstein) 7" D v — 5 s 

w > ^7*^ * 7* -> 3 t;i/7 * 5 — * ^U--f x >^ (Proc. Nail. Acid. Sci. U 
SA) . $ 7 2 #. 1 3 9 6 II. 1 9 7 5 ¥> $ftB?7-^yW7U ^-ff- 

3 >fe (Molecular Cloning, A Laboratory Manual, second edition. Cold S 
pring Harbor Laboratory, H 2. 108 H. 1 9 8 9 ^) IliD, Bfi^JCOcDNA^:- 
$tt5-^ n— >^^^U— x>7'^^7jfe, »«vsttPCR7"5'fv-S^fi 
b*S8$©*W*>©4$3£fH«£PCRffifc<fcO*Sffib-, £ 3 - h'tSD 

NAiH-$fT57n->€I^t5^Sf^^^5n5, 

2; 7c. cDNA$%IL^5^^- AZipLox. Agtll^T — ^ 

) ^l^Tf^Stfc c DN A7^f y^y-Sffl^SlniCti, &5£W<D? 
>r\9 CSJStt^ftSKft^I v^©EJRgt#S^.*f»lffl IT. SB9©^ o — > 

I, it 7.? v — — > #m&m^ & z. t ffi» * l ^ o 

(Maxam) b , Proc. Natl. Acad. Sci. USA. , j| 7 4i. 1 5 6 0 1. 1977 
, 7 7 -VU 1 3 ^fc^T***;'* * l/^-^ 1 H^jfi«flFih©75& (-U-> 
7J— (Sanger) <=> , Proc. Natl. Acad. Sci. USA.. 17 4^, 1 5 4 6 3 ~5 
4 6 7 1, 1 9 7 7 #) . fcSHtt^-f * — 5* — ^-it-f ^^:>-^r> • > £f 
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.?£ (Applied Biosysy terns it §4) i:i^Tft£t5Ct#t^^. fg *!G © ^ > /\° 
— > £> $d ©S#^^ iZ <£ Q 33 0 ft T - £ I" «fc 0 * £ . 

D N A^*b *5£W(D ? W^Sa-PtiDN A. £ SLUTf'* ^ £ 
tLTtt, ^jSLtf^TOT^ft^fJ^Sns. BE«Bia«:& Si < « S D S * tt y. 
D-r-*- — -tfK^Sffl ^xmffi L , 7 x. y -JH:i;5ittl§IIltD NAOlI 
SK^fr-S. RNA€ff5l<tiU^?^U7--t:l;i0jB{l:T5. ?# £ tl 5 D 
N A *jgS ftffi'JI&IP^t;: J; 0 ffi iff {fc L , H&n5DNA»fM , *aS4 7 7'-^ 

$2t«n ^ 5 h r-mrnL =y -r y u -sfls/at-r s , *LTin©E?j*tt5^ 

|^o->^6 2£fS9§ <75 37 > A 9 £ 3 — FT Sifi^jOiSS & *i — 6S £ flS 

(3) Sfc, ;£§gBJ.<73D N AW — ffi»T**iHJiJ#^- 2 CEtC7 5 /g?I5?'J 
gfti^ >A°^7 F"T-g> c DNA©81B. E5»J## 1 C£<R£nst&ai 

g£?'J£ t> <h LT, flTJfefctito TfT-5 £ Z>. 

0J;L«. 7 h C 6 ^* U * — ViSfflJfe^rilfc^ W £ LTffl :n*&mRNA 
(^ij'(A) -RNA) :n^, »iL#l'»l:7HT. 4F2hc 

4 F 2 h c«ie?0c DNAtttT!:i§$ntl^ [ B r o e r b , Bi 
ochem. J. , 1 3 1 2 1. 8 6 3 Jg, 1 9 9 5 ¥] OT. £ © IE ?'J t» * B 
b> PCRffiftt'SIl'T. «ftC4 F 2 h croie^SHSCt^RKItffe*. 
ibftfc4F 2hc«7)cDNA^6. T 3 XI4T 7 RN A#'J ^ 7— 
T % inCffliWSRNA ( c RNA) ( 3f * 7" ft $ fife %> © ) * £-J5£ T * 3> . 

mRNAi4F 2 h c (7) c R N A5# A LfclPf lii:o^T> 

&*®tt£iSlfcinR N ASi#£jiiiR-t -S CtlCiO, LAT lfflmRNA$iS 
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7-f 7'7'J-OcDNA*b. I$J 5 0 0 ^ □ — > £ — — y <£ L T , c R N A 
(4;^ . y yffcSnfc&ffl) ^^.©^^-yfZ^V^T. 4 F 2 h c CD c 

r n a > > fefz9P»«uac#A t . sjf©3i Da*stt*}iit it, mmcf)i> 

tt, R« <Z) Jft f£ £ » 0 iSf - £ 0 , LAT lffifCDc DNA$f t5i7D- 

ft b ti c D N A \z -3iiT li , Sri ic «fc 0 ?'J * ife^ L , li mm «t £ 

'dbftfcc DNA#, (ftt75/Kh5 > - jftS^cD c DNAT*S 
CL<b. cDNAl:3-H3nfcie^ltt#t!tt75/8b7>73i? 

ibtlfcL AT Hfi^iDcDNA^SaaLftc RNAS4F 2 h c © c R N 
A.tit) !:JPilS&Wtf ALT^IS-a:, «t»tt7 5 / ft IB ft ^ ial ii: -T Z> 

j&^fiESfc (Kanai and Hediger." NaTure. "360, " 467-47 i ( 1 992) ) IZ «k 0 , flBJI&ft 

L AT 1 ^7 S ;»-®5E*«lSSfToTl^ tt^fttt^, L A T 1 CO 

f#6tl7cL A T 1 Mfc-? © c D NASfi^T, £ & <£> itS^iHi £ tltzM 

SAcDNA7'f7"7 l J-Xtty/5 7^DNA7^y7 l J-&^^ , J-->^ 

t) L < -t- co — SB ) CifitcS^t»TR»Snfc^«y7'fv-6fflo. ItScD 
PGR (Polymerase Chain Reaction) £ £ «fc 0 c DNAM77'J-Xfty' / S 
■y -7 D N A V -f "7* v 'J — £ ift ? * * ^ItASttS. 
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Sh7>^#-^- (7yMATl) <D jg£^p CD ^ScDNAllS?! < 3 . 
5 k b p) . S © i ^ i 3 - $ tl >71 g © 7 5 > t E ?J (5 1 

ft*c't'tt7s;th7>x*-^- (77MAT1) ©7^;iE5ij (5 1 

275/8) SrS^-To 

cDNA7 f "7 fJ-XHyy 5 -y ^ D N A ^ f T7* -7 U — ^ CD D N A 7 -f -7" ^ 
v — . fRj :"M o 1 e c u 3 a r c 1 o n i n g j ( S a m b r o o k , 

j . F r i t s h . E . F . gt^Ma n i t i s . T . f.-Co I d S p r 
ins Harbor P r e s s £ 0 1 9 8 9 K5£f»J) izmm^^miZ £ 9 Si 
«f -5 - i * -5 o &<5tfWi. rtr^ © 7 -f U — £ J £ -5 ' t» T 

iDNA (WDNA, t"7 i*;^DNA) ^ ^ A ^ tl 7c 3 7v 5. F7^ 7'7'J 
- ( r^^TZaT^thv-VAT-yli^^J > iM B £ JkZS* ttftffi H. At 
ft BR) *^SIL, R3Z5F7-f?7'J-^?,'J-->yt5u'il:iD', § 
£$CD # > r\ *? CO n — =r 4 >{ f i^E«DN A £"a t?PJrt£ *7 u — > WUStte!? n 

->3ive^0tiiLt3— r-f >^DNA€7"D-^tb TJ8 t> . tflilitf) c D N A 

f££0)iE5>]S<0E.f»l## 1 fc h**©^?- 5 y fife h 7 ( fc 

MAT 1) CDie^Ctlc DNAillE?] (**»4. 5kbp) . SlJtCB 

ffi J"J * CD E S ^ 2 IC , t hfi*©'ftt7S/KS7>X#-^- (thLA 

t i).o75yiE5 | i (5 0 7 7s;i) ssfr-f. 

&.fe. i5^J^c0iE^i#^ 5 t H m&n 4 F 2 h c seK®it£?<nifi c 
DNA*SE?] Skbp) . H £*l7c^ > f\& 

KVT = / BfcfiE^J (5 2 97i/S?) ££fc>L. E^mofia^Jft* 6 lZ\t, tb 
a.*04F2hcief07=yiSE^J (5 2 9 7$/S) SStt. IE?<mcD 
7 ti. 7 v-/ h 4 F 2 h c 3 S .« CD CD c DNASI£?1 
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(ifi 1 . 8kbp) , %.Zf J tCDMmMi&\zn- Kjnt^ >A*K©75 / WtWi 
m (5 2 7 7i7t) & * L . IS ^ CO S5 9>J# ^ .8 K tt , 77hS*04F2 
h ciai»7^ ^lE? 1 ! ( 5 2 7 7^1) 

2^5€0JCO T^^^^^— j ft, _hifi<D*§S93 CO D N A fettt 4 ffiM*- ^ 47 ^ 

5 HDNAfeitfA'^rU ~7 ~7 7 — v'DNA) C*%HJ©DNA5f ft 
C«fc05S«-r-5Cli:t«koTS«»-r5 d <t T # -5 . JBHSnSJfitftAffl'^*' 
— £. LTI*MI:IJ> ^II**W7"7.X SHt LTMiSp BR 3 2 2 . p B 
R 3 2 5 > pUC12. pUC.l 3, pU CI 9 ft £ . §# $ & 5fc 5" 7* 5 Fit 
T«jL«pSHl 9, pSHl 5af, tS?lft*^77a RLTMxlJpU 
B 1 1 0 , pTP5, pCl 94 ft <H £ ft £ „ * fc . 77-yiLTIl 

A 7 7 - y ft £ <DM 9 7- U * 7 7 — s Jifi . $bl:l/ ha^^fj^, <7 4? -> ~ J r *7 
-f;L-7>. ^^•^^^'T JUTift «?-f .^7, (PVL 1 3 9 3, < > 

fcfhay>») 7^i^£ft£. £SKItt, pZL 

# SS i|B <n ^ > /1 ^ * «5! £ # * C £ a £ * ffc ^ * ^ 5 O T * ft C fa IK 

$ ft ft <^ , PJ >L te\ pMAL C2, p E F - B O S (7^1/^ 5/^7->y h' U 
-ti--^ (Nucleic Acid Research) , I18f, ^ 5 3 2 2 1, 1 9 9 0 ^1) & 
MHipMEl8S Tjte^X^/N> F^-y 47 J > 1 9 9 2 ¥ 

m^mm.L Lxmm, &\zxmm&m^z>m& > — jet- 5E&^ — 
tti^n^ — * — — ? —mm. m m n f > > bj co > ^ n — h* 
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x > /\ > +r— E^J. *3£m<D? >nv £3 — k-*" sitter « 5 ' «43«fcc*3' id 

JS8i«*»Tf*9E?l§o^> V it -5 fca&'O 7nt-? ^- ^ U- — ^ — M 

iSc >i . n — 47 — . ^" ^ 1/ — ^ — 43 ^; ^ Sh i n e — D a 1 g: a r no ( S 
D) BE 3*1 (f^Aiau AAGGft£) ^&feCT'®5. Ha Sfii^lyx U 
^7 JflicST r p7"nt-^-, 1 a c Z? n ^ — 3* — . recA 

yn^- ; ?-, A. P L 7' □ ^& — ? — v I pp^Dx-^-, t ac ^Dr-^- 

n-r-^-cLTii;, PHOs^Dt-^-, PGK7Qt-^-, GAP7D 

0 1 -r u t — 9 — > SPO 2 7' n -=£ — 9 — , p e n P 7 n -=& — 9 — tt E A< ^ if £ 

n*. «^7^»fi*L«i^aite«<©K«aiiar***^. sv4.osf«7o 

t — 9 — , i/hD^fi^O^Dr-?-, t — h >' 3 >v # 7" o t — 9 — St £ 7>* 
$!f 5n5., JfiKK. SV-40. l'hD9'f Jl 7. T -o * L L-\ ^!CI 

7? ?£ T -5 .> 

M, ! Site3r>tttiS.>ft->3F> (ATG) dtflfl^SftS. 
Hlt3F>iltit HtJS©«±fi H > TAG. TGA. T A A ) 

^_ 5 .t.-^-««tuta. aurffl & ft * sfctt^sfcfl)^-'*-^ 

- 4 fg i- > S z t. ifi n £ -5 « 
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swat's n&D-N a 7 ^ ^ * > m ^^u^/sy * 5 

ftlft?775 HtLTtt. E. Col ifli^7^$FpBR32 
2 > L- < Ji^cD KJLW&mfa ( P B R 3 2 2 *jg S ft fWIB»f85-C«!lS L T# b 
n5DNA77!//>h) . # © ti§# m 2 <i 7" x s F , =fe b < tt» » % 
ft D N A ^ , Sfci?Ll^«T*tt7"7X5 HpRSVn e o (ATCC 37 
198) , 77XiFpSV2dhf r (ATCC 37145) . 77XS 
KpdBPV — MMTneo (ATCC 37224) » 7"7X^FpSV2n 
.eo (ATCC 3 7 1 4 9 ) ^)l*a5tf5ft5. 

x > A >1t-gE3 ?, k #»J '7T=nU— ->3 itfX^-f -> > -7* & §fl f£ 

figf ti^SfS^ <h ITB. i?t\ t nmWLl'y{?*—1£ (DHFR) ite^. 
77 s / ~> >t=t a. 7---tf igf, ^-;u-^>5 :; 7j;u#^->7— -ifjte^, t 

i7'D^< ->>-B-^** F7>X7i7-Kief, 7X/t^7- h h ^ > X 

Sfc^ORR. 3fSlC«k0IWIE»*-CO«fk^T4DNA'J^--tfS:fflUS7- 
<y-->3>*<D*ffii:«t0iaftDNA77i'^>h (fll^tf, U>77-, flk 
CO "J 7> h U ^7 > 3 > - -f K ft £ ) & JH Z\ £l tfi T £ 3 . 
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4? s t < 5£*.fil® ^aifta&T^ 0 . mflWCte^figS (DH5a. T 
B-k HB 1 0 1 m) » V^X*3R^Bfla (COP. L, C127. Sp2/0, 
NS-l.$fcliNIH3T3¥) . h d3**BBJ& (PC12, PC12h«) . 

>\i»7.?-ibmmm (BHKRtfcHo*) . •*t.>i&3kmm (cos 1. cos 

3. COST. CVi Sl^V e I o «k t h &MmM (He 1 a . 2 

»*£ITIffliat::£&*-r*»l!&. HEK 2 9 ilD-vMSi'JNama 
hval) S tt£ . 

Willi. HOIS (E.colL. Bacillus subtilis «8P) #1 WTCohen <=> <D 

& (Proc. Natl. Acad. Sci. USA.. . Vol.69, p. 2110. 1972) » 7" O h ~T 7 X h & 

(Mol. Gen. Genet.. Vol.168, p. 111. 1 979) ^ 3 > tf ? > h & U. Mol. Bio 
1.. Vol. 56. p. 209, 1 971 ) C =t o T . Saccbaroroyc.es cerevi si aeCDH^- \t . ®\X 
tf/W * > (Hinnen) 6<0^& (Proc. N r atl. Acad. Sci. USA. , Vol.75, p. 192 
7, 1 978) ^'J^^Afi (J. Bacterid.. Vol.153, p. 163, 1983) CioT, Wi 
«5iWJ!a©*o». Wilif 7Ai (Graham) co^fe (Virology. Vol.52, p. 456. 

1973) . M.iL£fflJfe<£>*l a M^-^-t^ — X (Summers) <b<DJl& (Mol. Cell. 

Biol.. Vol. 3. p. 2156-2165. 1983) £ o "C-t ft-6ftJBK<Et&"3" £ ^ £: #T €T 

-So 
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.\yf> t ^t*-f>. l^x^TL, ^ca*S. a' k i> 3 i* &W^-£ 

h7f-f i"J>, * 3" v >■ > ; 7 > t? -> >; > . # v -f -> > ^ ) & £ > £ a A, 
T* !^ T t> £ t< ' 4 ■> 

J£, ^itliO p H*5«fc ifc§tl$fHB:. • ^.%?S<D^ > /\ * rt* g iz fg Si £ ti <=> =fc -5 1C 
jgHMtfc $ *i s . 

T5d f . M 6 z: tt£ izf^.^^ ti 5 & <Z> t^o 

1g£#E. coHCOii^-, ffSl/^**tl/TLBlSi, M9III (^7— (Mill 
er) , Exp. Mo 1 . Genet. Cold Spring Harbor Laboratory, p. 431, 1972) ^ 

~ 4 3 r. . £j 3 ~ 2 4 P$|6! fr "5 " t ^ # 5 . 

fg^**Baciuusaia«*-&. ^stioia, «t#&L£rt«s. 1*30-4 

or. #i l 6 ~ 9 6 RRfr 5 £ <h # S . 
(Bos 1 i an) . Proc. Nail. Acad. Sci. USA. Vol.77, p. 4505. 1 980) bft 
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® 8! IS 0>* ° • t§Wt t LTWAtffi 5-20 « <A te IE Jfc fit * •£ t? M 

EMigiiii (Science, Vol. 122. p. 501, 1952) . DMEMigiOl (Virology, Vol. 8. 
p. 396. 1959) „ RPMI 16 4.0igiii» (J. Am. Med. Assoc.. Vol.199, p. 519. 
1967) . 1 9 9 iHit!» (proc. Soc. Exp. Biol. Med.. Vol. 73. p. 1. 1950) IP 

3 o-4 o -c-cfi i 5 ~ 7 2i^f!BifT*cfen, *i «t o mm.^mw & n -5 

?1 £ M x }S Bp i?. 1& i# ^ ^ G race* s (Proc. 

Nail. Acad. Sci. USA. ! Vol . 82. p. 8404. 1985) ^#36^5*1. ^OpHfifiS 
- S T & -5 3: L Irs. tgtttlfft 2 0-40 r.T' 15-100 P$!Bl?T£:fc> 

co ^ > ./i sr a. a«rj£L-fc*5ggaoDNA* tz iz&m.^ i? ? — &m^x± 
feizw^^Tf^fe^w^ >^ * z^^s- z> mm ft mmmftz h?^ h> 

-X 1 0 0 iO^ffigttSJ^ffl V>T^TJSftLTa»«*»«. tsaig^^Msw 

iaflf. is^ffija. yju»ia> h f ■> jhk» t h u * a - # y 7 u ;p 7 s h y ^ 

n •> 11- T A ^ -f H'D7hJ'77'f-ft , :OlS[t**lfflt4*S. 7 "7 -f — r- 

v h ^ ^ -7 4 - & £ o^m zktt w s * fj m t z> 73 m . * *at*i» & fro* m,& 

CO g £ f )} JH -5 73 & £ sfl* * tf s ft -5 . 
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*%tm<Tj frnaj 13. . h^E< 5 >lzm.Wc. L fcT_B<Z> 0 tf> R N A 5 . 

fiE^i#^ 2 6 tc£iR©iasaa?»j©«5#^ 1 nm 1521 <r>is.mw.n&.&& 

::t, r-*->-fe>*tfiS£3»Jj £S. ^jhn k>, ^aF>, >-&>;* 
n F > . — 5 -> a > n h* > ^ted? — i >> 3 > -> >f ± t.fen? tin 
SUAG, UGAeL<BUAAO^fll^OSSiE«$l»U. ^ > A' ^S© 

i£*3e«3B<7>RNAl±, mJiEOHE^CQD N A> SP ^ fifi^ij # ^ l J- |£ ft <o 
SE5«]<BJ£S#^ 66^1 1 5 8 6 <Z>fi£E3&JS.Of&ttS#^ 1 5 8 6 <75«lSi:B? 

T AG. T G A^ b < KTAAtSStl^ ^fn* 1 -D<D-T>± > Xigg 
@E.5>}^ b &-SmS@a.?'Jire tfDN A. J fcffiMW D N ASE^J * ft 32 £ L X , rfr 
lORNA#U^7-f T7RNA#'J^.7— Iffti*) *ffiHT«fe 

gfc $B M 1 - SAtSCt I- «fc D > DNA*bmRNA^©g?^lfl:> $£ALfc 

r n a*> ?>ia.&&ftyi<Df tmi&izmm £ 1*-* - t*«*r#-5 (ns&s^if 

W. - r ;f" -> 9 -T jmik&l , Vol. 11. No. 3. p. 30-3 S, 1993) . 

*fS§8 1 Oii, i£< 4 >CEf lfcTEOtiP©DNATS5. 

rS54*^ 1 KE*<DJ£SE*]*©®#M££}£^trDNA:gb< tet£DN 
A<B — gKdMfc.*£fi&£n-C^-5DNA. *3tna»7>fi«ffi 53 ?C *§ *i ffl ft i& -S IE 
5»J££ t?D N ASKBRDN A O — SWft^ffcaS 2 tl T ^ S DNATS^t, 
TIE (1) 2fctf (2) ©HS^ft5DNA : 

( 1 ) i*«7>tiSia5»mE*j*^ 3 tcEa<D*sE5»ji*<J!>«#fissE5>j £ ts^ 

(2) aDNA$fcl±Kft#«ttS*lT^4DNAtt. S£ #-f§- 2 II IE ft CO 7 
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5 j & §s n £ w f -& * > ^ * * ^ — h t % jge^ ic /\ -r ^ u ^ -r x-r ^ . j 

ISDNAH D N A A < 7* 'J ^ — if — -> a > s tz R N A A -f 7' U ^ -f if— 
-> 3 > CO 4£ f^:fett5^o-7tlTfffiTj65. liDNA$yn-7iLT 

ffl^sswc^ciTtt. is^siie^itLTi't, aiaufc 2 0 i&s^icog&ft- 

L < tz 1 0 0ffiStt±Offi»ai«E5«J.. «fc OtfF* U < ti5S0ELfc 

2 0 0 ikSU±Ogi$#i&Sie?'K WCJf * L < ttjS8Ebfc 3 0 0 tfiSK±K>SR» 

Ssfc, iBDNAtt. PCRl:felt§7'7^V-tL.tibf^Tib5. ISDN 

£l£ t fc 5 75 S 1 0 0 ■S£<offl#t&a£K3!«**tf bti, «F*L<li, Itt L it 5 
j)i7 0 i&gcog&ft-i&SSE.^L S6lCff*L/<ttiil«bfc57!fS5 0 ' 
46SiE5»J. «fc 0 *f * L < ttSIKLfc 5 7bm 3 0 «S£ © S&a-iftSIE^JtftStf 5 n S . 
SfctZ, IgBDNAU. 7>ft>7EIiLT%Wfflt$5. IP . ISDN 

SRNACA-l'^'j^XtSIilCiO. ftDNA©mRNAACe?*5H 
ttfi m R N T A CO > /<? ^ ^ CO M K & T Z> Z. iz T $ . 

_h IS D N A* 7 >5^-fc >7,mm£ LTf H5g WtCiS tr>Tfct> J* Sfl 5* £ S BE ?'J 
£ LT(i, SiJttUfc 5 1 0 0 CO % IE ?>1 tfi m \f £> n ♦ & £ L < li > 

jSttL-fc 5 7b S 7 0 $£«©BI5a-*Sia#l. S 6 IZ& a£. U < H»«tUfc. 5 75 S 5 0 

tfis^asa-asE^J. «t o » ^ < aaiaufc 5 7511 3 0 tssofiB^t£SE5>i*« 

dCOD N A^7 >^-fe >XISMi: LTffl USS^Cte. ttDNA^fi* 

(Dfcpiiz&5-znrzm&<D!h*¥mM<ni%± , *h us rtR j* 

**t»ttSnS4-^«^^?Hft»^^w^»»tt©i«^:^L < pJS K co it * 

6 £ CO g CO tz it) !C. SDN ACOitSIEJilCO — fflSCft^«E» €:SETC £/^°Ji£T 
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ns. 

'J > g? *g & «73 «E fi» t LTli. 1 «Jt<0 7. Tfr >* IT. tJI'Jb n ( D — 
* U v * a ^^"X— h ^^^Dyf tl-HS^ (S-t'Ji) , 

A'^T^t- - h £a n" (MP-t'J J) . *7*D75f-hfe^, #'J>Bfc 

<7)j£3E£3Mf * ^ « . 'J # — X <D iff ch LT(J> 2* -7^5j-piJjtf — 

7-*ilUi2' - O - * 5=- ^ U 4? - X ~* 35: £ ^ CD 2? M $ If § d £ # T # £ . 
S$£0 fig tfc <t L T tt, 5-yot:-;^7'>;i/Sfcl4 2- 7 5 y7r->4i: 
^ 52 BE ri* tf 6 n £ o 

*%W0>{l!l<D 1 HQia< 6 > Lfc'TCO iis 0©RN AX'S5. 

*»<&«5 5*ift3£IE?U S-STtf R N A £fclJS[R N A <D — ffi {fc ^ ^ SftT^SR 

807i/SE9iJSWt5^>^*3-Kt5RNAl:A'f'rU^'fXt*u 
t *1$iit5 R N A. J 

rgn^-^sse-jij j ttt, ffi * © 8R <Sfc ic * -5 £ K <o ft a> is £ a» t> 

±!EDN A(j:> 7 >f t vTlIt L Tf ST'SS. ip-fe, SRNAIi. §£5*1 
2 MISffiWTS /B&E^JS^T-rs* W^S:^— ' KT5DNASfc!iRN A 
!" / W "7" 'J ¥ <i Xt £ t I* «fc 0 , iDNACraRN A^<OU?5-$> Z> 0> lifimR 

tLTK. ififitL fz 5 75 M 1 0 0 £ S ® £ £ fiET5»J 5tl, £ L < , 

tsscDg&a-tssia^k «fc 0 » ^ l < lii^Lfc 5 75 m 3 0 mm<nmfti&m&mifi 
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£ . I CD R N A. € 7 > f"fe > .X i. b Tffl ^ -5 1| n 14 . gRNA^Sf 

^gft>t-T{4. IH*.I4\ ^jZ?i(7>T>^-fe>7vDNAiCigffl^n^i-5^ffc:^<!f^ 

;HS "C & D » 3: L < i-4^& / D - tJ- >PSx ^T- <fe -5 o 

*»«fl) itn^j 14. ^fgH^co^ W^iBL < 14-5- CO — B> (?c&&, 

&flsii&. jESiiieiia*^:f4Ji"*aiJia«w»a*iBit>^^) St^-sjic (tftiso tu 

ffllK S&IC'fitoT, V^7s, — , ^rJU^-yK. -7 HJ> ^ 

t hit / <7 n — (CDR-graf t edia^) , 3£ Z$ \Z t hta * £ 

S&^E / ? p — 7- tzte. IgG. IgM. IgA. I gD*3H 

*^6IB'T?S -5 *U n — ^Jl/fit* (fitiflifll) 3d & V>te=B / >7 a — -J- Jfc # 14 . 

BP % . 0»1 A !4 . ffl S£ <£> «fc o fjift&S (irESO & . #5 !C fS U T 7 □ -f > h 7 ->* 
3../N*> h (Freund's Adjuvant) Lth\Z. miL9h%>* $?£L<t4. T * , ^ y 

■7 £. -5 tri 14 «5 -> . £ 9 if * t < *4 ^ X . ^ v h . A A X ^ — . tJ^'V hSfc 

# U 47 n — -y)V$iW- (Stria*) 14. ib tti £ ?# tzfoffi <b W f#T S 
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ess tata (sxo-?asa) A^^^f^u h'-vsiitL. sa-t 

•T^ 7 * □ - tMfl:*I4r5 ^ a- > £ 3i i£ ^ zPJi 3£ £ <ELISA££) iCJ;0 

jS.wr 5 c t f- r> tsi^ n « . 

ITT7D < > K7yaA*> h (Freund* s Adj uvan t) ^ 7> , v *y h , 

$5l->tty\A7^- ( t h =7 >7,i? — y V? V 7> <D O i& <D W} 

1*3, ffiplirt, 7»/ H/ty FrtfcS^ttffiErttc 1 7iSftSffiSt-T«>3!p* 

* ^ - 1 't- <t offeffiaKflssiST. 'it. ^jE^sa* e>*$ 1 75 s ua 

«{r 1 4 Isl&^^fT^ T, JRiRftfiEJ; Ott 1 75 S 5 B ftCftgESSff 2 ntt& 
i^-f > b^^fi (^-f^A-- (Nature), 5 6 1, ^4 9 5 ~Sf§ 4 9 7 M , 

1 9 7 5 3?) &tf^ni:*u«i«^ffitseoTfT^ =. 

ffllia»^i:ffl^5n5 5ia-"7ffliatLTIi. Wx.H7>77i*5IO-7 
P 3 ./X 6 3 - AG 8 . 6 5 3 (653 ; ATCC No. CRL1 580) , P 3 / N S I / 1 - 
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Ag 4-1 (XS-l) . P3/X63-Ag8. Ul (P3U1) . SP2/0-Ag 
1 4 ( Sp2/(K Sp2) v P A I v F 0 <§ -5 1 4 7. 77 hfi*cXD 

-72 10RCY3-Ag. 2. 3. , t hi*5XD-7U- 2 6 6 AR 1. 
GM1500-6TG-A1-2. UC729-6. CEM-AGR, D1R1 
Ofi C E M - T 1 5 ^^JST £ Z t&~e&*. 

. .a < 7" U H — 7 * » W x. li ~? -f n 9 < 9 — 7" V — h ^ Us t- ©I5ft 
^ x .'V' c£ ig « ± 7S c£ <Z> ^ ^ X ft&SEtfs T JB ^ t- &i£tr[ SC (C *t T 3 K > 

mkizx. i a-^e l i s Am<Dmmfii&Mj£&iz£ ti£t§ ^ ttc ^ 9 fx a 
.'m- 7* u k - a» e» © -=e j z a - -j-jviKft- <d nm it . ;\ < z?v f - & < > e 

tg m ±.m ^ tc ^ y * □ — ^ s s & s * * # jb v> s *i * ± -3 fcstsi *si 
. -r * 3. Bj|gT'_* a . 

S**ti:LTtt, Ham' F L 2«il!u MCDB 1 5 3#ttS»fc*H 

litt*;^^AMEM»il!l*Ofi*JI''> , >A»ll!l&tfMCDB 1 0 4#H!». ME 
Mi&ifli* D - M E M*ifc » R P M I 1 6 4 0 igit!i> A S F 1 0 4 £ l»liR 

D t&ttii^(Di« 77 ;U v>7 AigiMtf^tf & *U K 3£ * » Jfe tt » BWIC^CT. MX 

=& / n — umfcnmm. mmi** ±.m<Dmm±.m&z> mam. 

>X)ft?DTh^77'f - (DEAE£ jfc ttDE52«) > tit -1* A / ^ □ U > 73 ^ A « 
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" £ m \Z 0 fr o Z\ t £ o 

Sfc. M§8&a< :/U h'-T^bi/ & u — i~ )l tfifc & Z2 — K-T £ itfe^S: n 
- - > - # L . h ^ > X ->*xr: -y # ft4%f£®&® tiT^fiEfit*n — x > ^1 
fii 1 ftft it I: i S n fc h 7 > X y x - 7 ^./.i: ^ , "V 3= > t "V > ? £ 7c 

« r ^ * ^ si u . ^ it h 7 > x v x - y 9 mm <n ^ )v $ & e> ^ tgfeift ae? \z 

t/^P-ti^^tcoT. ft* W Kite, tO"Tffl^777^A 
7 ^/ □ 7" U > pIS««ET* 0 » 7&>0-?-tt£?i?«is£j&< k h-f A/^P7'U> 

$ co 4=- ;< ^ t / 9 o — x JPiri # £ M i" ^ . 

th'fA/i'D7 l J>l6*flJ)2«8I«a. IgG, IgM, IgA, I-'gDK. 

isVtsaajft*- .* 7% 7 ^ d - 1 jptn ft © f 1 1 ^ tt ivf n©-7 •< v ^ -r /est 
^ fi? {si fe« & 3 - 

^^BJCfcin^^^ty ^ □ — m *.tfEA.T<& «t -5 (C L T§2[J£-r 

5 CI t^T 1 ^ £ « La> L 6 . <0 =k 5 ft fi it 73 ft \Z i©^ $ ft 5 t> <D 7? U ^ Z\ 
<h li H o £ T t> ^ o 

SI. 6#. II Of, 1988 3 - 7 3 2 8 0 #&«^£#81 L # 

7X^7^ n — 7-JU6tft £ 3 — F T § D N A ^ b 1 f# L ft tt & V h jjl (Hil 

Kf'SfSKy'JStifcVD J jftte^) ©TSSC. kF-fiyynA 
U >£n - h'tiDN At5> 6 ixm L/c C njte^ (Hit SI^^ n - Ft^> CS 
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g-?) SfcaSA'T 7"U "K — em^iLTtV^X^E / 7 D — ;U £t *fc £ 3 — 

FT5DN A 6»#L SViIfi? (L*i?2««*3-lJt5 PI BE ?'J * 

tt£V J ©TSfcCfc h-fA/^DAU >€3 — HT5DNAi> €> $i ft L- 

EJH L T 1 oxti®!-* <D%.m.^ It^S^:^ * — T ® IB IS S Jl? 

«fc 0 D N T A***aj&. BtD N A*Hgjfc'IH6B»3(6 (011 HCEcoRK Hindi I I^S) £ 

V — ft — «{atR=feW- L . ^ & 2 13 Jfc ifc L . 0. 2 5M»HC 1 
5»IBiaf. 0. 4N(DNaOHiIl:i Oit^il. © SI « 

#&IZJ:0. 7^JH- IC^L, 4lHPIi7^^-lliKlt2x 
SSCT2Is3^^T-S. T7 y ;i,^-* + 5J-fg«L feft. M+>^ (75t, 3 

mm) &?ro. n > & vt~r &\z * my^^^ — ^o. ixssc/o. i% 
sDsmmizxn. 6 5tt 3 0 a-mias-rs. :&n-t?. 3xssc/o. 1% 
sds isascg-r. «e»nfc7 * ;u^ — wwyy ^< 3 >mtPi 

:fc II . Z. <D \z * 2 P «llt t ft 7 n — 7" D N A S. A -f 7" U ^ < if — v a > ffi £ 

xn, 6 5 r t i 2 mmmmKfcz -e-s. a-t 7" u ^-r -tr— >»7&. aw 
sjca**s«fc^n#i8i 2xssc-o. i%sDsit. ^ 

2 x S S Cc^llinx.. IML. * — h^i/^-^^^^— £fr-5„ 

±aeittf>^05/ k j* t «fc 0 , ^ ;* * y ^ a — © h * x l * * «■ . 

sAWfr&^&n&&i'3W&]g£)&M>b\z-i:frmv, -pt — ^^zz— <wx. 

l£ . Charon 4 A , Charon 28, -IEMBL3, A. E M B L 4 
}-*a*-i2i*. t7 7- y^^^-"e.tlll LE 3 9 2. NM 5 3 
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*S*S£c y'a-y' (Hi JS£?- LM (k) J M&^m) Zm^T, W^IZ^ 
/h>T-( t'Xg (t^X>X (Science). ^18 0-^18 2 1. 

I 9 7 7 ?) izm^T. 7"? — t? A< 7 U ^-f if- -> a > £fT^, IS g£ ?<J £ *1 7t 
V D J it£^& 3 ti V J iSg^^^-^r ■< -? 2 U- y &n -5. f bll 

D->o»JK»Slil!lBI&f^SU. ta*E3aj£ftJ£L» IWif5SE5>J*n 

fc v i5 (vDj)iie^ * s iWdiVLCvDite^^g-tfjte^A^enxi^o z. testis 

k> i gG 1 t<C+.*7St#*^»t5*&i:li, CnIfi^T?*5C r . 
itiE^ t c 5 c k ifi^siiiit * = :ns >7 x-fr&if 

D7"'J >ie^t t h $6 £f □ "7" U >it£f 1 <04eSE?iOK^4aR1tS:*l^ LT 
t hC r ilEi'&^t hC k it fe^r {1 *§ ^ T Z> T «7 X C r i^'v «7 * C 

IfltWlCtt. #1 x f£ . ? n-> I g l 4 6 ( 7* □ i> — w > 7* X -> 3 ± )V 7 
fi 7* S — :fr "T" -fr -f X>X (Proc. Sail. Acad. Sci. USA) . 17 5t, 14 7 0 9' 
~g4 7 1 3 1. 1978?) A»5©3kbOHi n'd I'l I - B atnH HSIt 
i?D->ME P 1 0 (7'D>'-T'f >^7t->3tJl'7*f 5-t7"- | t'fi> 
7v(Proc. Natl. Acad. Sci. USA). I7 8t. I47 4~I4 7 8I, 198 1 
^) A>5»6. 8kb©EcoRI W>t $7*D- 7* t Itfl^, fch©7i^C 
ha r on 4 A ff)Ha e I I I - A I u 1 .? / A 7 < 7" 7 U — < -fe ;MCe 1 1) , 

II 5#, Hi 1157-^ 1 1 7 41, 1 9 7 8¥) tf^b,' tKC<;ie?$ 

•Jie^ia. W^Ltf t hlfeMfffaiSDN ASH i n d I I It«ll8fl. 7 # □ - X 
yjWtt&ifcib T- Hi L /i t£ . 5. 9 k btf)/0 a 7 8 8 ClAl, ffi?Z<D 
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©TaSK fc h C l& fi--a ft ftfl IBS* *:R.tfD N A U # — -fci^ffi u "C . ffl A « 
pSV2gpt&* t^ipSV2neo*<Z)5SS^^ ^ — CtfffilCfiEo Tfi*&tf . T. 

v.,ifi?/ 1 h Cnifi^t^^^viafi.^/t h djiefro*^ 7 ate 

— 13 5E fi V SlitittSi 

|;L-C^aLfc*^7lfif»A«S^f <*i P 3X63 

• A g 8 • 6 5 3«Ua**^tt. SP2 1 0 « US t ^ o » g S ttSt * £ M £ L 
T ^tffi&»<ffll& iCtDhyyXMJ^S, DEAE-r*Xh7>S. u 
>if^l> •£> ^tt«»S?7L&« tw «fc o* x-r«. K IS Hi « i& & » ' %51 

*3gltf) rt hSfitft (CDR-graftedStflO J i£, Jie-?X^W Cf^St-S tl* * 

a-eiactssaitskbst^o- fit & x * . 

H pJ3£ffi«<7)*a*f'&ft£«tt£W:* fit flew BlSfiRtt^^ffl^ISIRttc 
ffSEL. tfEffiC tffiM W IwfflfiSfS^"*" * 8B&"C* * 3 ~DV>MU (Complementarity- 
determining residue ; CD R 1 . CDR2. CDR3) £fcnjfE1R« 

<Dfil«t (Framework ;FR1. FR2, FR3, FR4) £*§To 

© — gRSfc Ji±SU«^ ©tTOpllc^^ fc: h-fAy^o^'J/fflMMktff 

t h-fA/^07''J>fi^©^^pt^tt. IgG. IgM, IgA. IgDR 
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^^f 4 - 5 0 6 4 5 8 #^«&0f«rBIBB 6 2- 29 68 9 0 ^^$g«P£# 

ep^> v # * ^ y ^ n - ;i^ta # £ i£ £T * a :/ »j k — t a> s t> 

6BtlfE-7^XHiMCDR{C^JST^bh Hi C D R^^-O^^^S: n -Ft5t 
h HlISe^<h. iffT^^LiCDR lC;5fJSt5 t h LiC D R£l^©±iit5: 

^SULfcl^-V^XHliC D R'ite^tfiEt h H ttite^&feSi *I*Bfc «fc "5 fcjfi 
SftSSSl'* ^ ^-|;f XL |5]*iUcl$V^XLtiCD Rite^tfiE t h Lil£ 

nifigitej: a t ^ t> 5 i ~d (D^&m.^ z 9 — \zmx-r * . s i-i > i^t 

CXHIIC D Rlfif/k h HHjte^i: V^7X L iM C D Ril£^/ fc h L IMS 

5/ □ ;i/ #E ft: g £ R«E 1ft «B IS &f*» »H*J*teJft»ll!S a o'# 

H«B<A5£ UTAH* Mtn:: L «©Rl^fiR«S.(^L tf^T<0«i«7&s t 

b f A y 57'a^iJ > £ 3 - F T 5 itfi^ IC fi 3fe T £> -f A y # n "T" D > T * 5 . 
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-5. 

09*.fcf* t hgtflc*I4t5 h7>^^xz«y^7'i'^tt, Nature Gene t i cs. 
Vol.15, p. 146-1 56. 1997) ; Nature Gene t ics. Vol.7, p. 13-21. 1994 ; 
4-504365#&» ; HKm«^0BWO94/25585#&fR ; BSt-fI>X, 6 S ^ < W, 
4 0~3S50H. 1 9 9 5 ^; Nature, Vol.368, p. 856-859. 1 994 ; X ¥ 
6-500233^ / i>$B^ia®CD^^^fA£^Tf^M-rS £ " <t t? # S . 

^ y /7 D -^-;Utiifr<© — iCteFUb' ) s . Fab', Fab, 
Fv (variable fragment of antibody) , sFv. dsFv (disulphide stabilised F 
v) &.£^tedAb (single domain antibody) ~Q$>^> (Exp. Opin. Ther. Patents, 
Vol. 6. No. 5. p. 441-456. 1996) . 
Z.Z.~n, rF(ab')*J TFab'j t tt, -<i;^D7U> ( =& / * □ — j- )V&i 

W-) & , ^e#fl?s#^t"t ! £> s y ^ mi/t/w >^"e^s-r^> ^ t'»w«k o 
aisn, t >v?««*ro 2*<oHiHfiiit^Fffir*i?x;u7-f fb^cd tarn-em 
{tstiT*fiJtsn*st#7 ^ ^ * > h^s*ts. igGS/^/H>? 

(Hil pJ^m^)'" CHr i (HiS^^IS^^O r I<S«) £ 5 fc <5 H« 7 7 2^ * 
>hSSIT5Ct3}tTt5. CLn^OWffil^ftK&^^yy^h^^Fab' 
I gG$^^y>T"llt'5i. t>v^^ f fW2*C0HilF B 1(3#f£-r^) 

* > h £F(ab' ) a t ^ "5 . 
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(i) pjie (3) ot^-rn^tcEastisaiiasr^tf 5 

y ? n — -T )V in £ B SB & . 

aataiflaiij'& lt# en^) sfiai^ /\< h — (K-s-nnia) . 

( 3 ) K^E / 9 n — j- )ltfifom$iBMf&%.tzU : E J Z a — i-)l&it&m£- /W 7* 

ZL^-tr. ml IE (3) izmWKD^E / 2 a — -}- )V&i&m£.T&M$£WkM%2. (16^11 
WiXfflm.) It. gp*3, luf£ (l) tf) B-fflMifefete (2) ©A<7'JF-vM4 

*5e.9§© rEauafijcttj ttt, #»*.tfTIE (a) Til (c) ©^tn^ilf 
M£I?S£n#£a#£:J&iSft5BSi*&J5JiGJT&S. 

(a) mraiTjtttsn-strEtt u < «^ y & □ — ^-^tftft. ^«ss*©ta 

( b ) 7 > ^ -fe > 7.-E ItltfSftDNASifr : #J UT Efli^iDNA 
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«±.<738IS»fiSiS5 l J & D N A^ U < SIDN A CO — gR ^Mfc^f^fP $ til H 5 
D N A , £fcttlS«#£ffiE5>JCffiffiWfc*SE5>J_££trD N A« L < fiSD N 
A CO —8& S tlT D N A J 

( c ) T>^-fe>XEE*t l/TWffl&RNAifr : M^STSORNA : 
riE^ij#^ 2 6Xtt2 7 icfEmc^^SSa^JlCffi^WTimSK^J^WTS R N A 

■T<r»*RNAT?*oT, ftRNAS&ttttlt^iSnT^SRNAtt, E^J# 

^2l::ga©COTS/l?@EJ l J ; £:WT<5^ >7^$ n-FtSRNACA-f^U^ 

mg^wtcwssnitsfittj itt. KJBfll, ii*^J. J8«*U; 

i*??.*J. SUfcSK #§»h #fe»L IT**]. *£$lgiJ> 

S#<73^». tt»«J. t&at&si. fflSB#W. 

lit'cioafts^. it^j55t a- A^fe 0 ; -—1h1 tco$ iom e. looomg (**^ 

{£10m gfr b 500mg) co^H-CS^-TS - t^T't^. &-5-*l±«t 
fc ± I£ © $a IS £ 8 S & S # & 31 t£ « ^ * 5 . 

O^Ste^SI^M CSf g $ nf HO. 1 « gift ft/ ml*§ ffc ~ lOmgirift/mlS 
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<Z)S#K:*3^"C 1 k gflefi-fcfc 9 . 1 H g~ lOOmgCDfiJ-g-X, £? 3; L < 50 g~ 5 
Omg 0>»I^T*, 1 B 0 1 0~§tfH]8:-^-r3 £ <h J&*T?-gf 5. ill 

E£t±ifi £ teJft#»SBrt<09 j*X* » * U < tt»lftf*3 j£»T* 

*£ *^lC«tO. 3Mctttf>#JRa»l (0i] t? U »J □ -A, 

. «»JW*4tM3:?LSSIiUTIPIiir5utfeTS5. 

^ ^ ffii iz * a ©a a* « e* * ttfliiro »a c » » u x t.s 

tU07S Zife(Olfflliart^«)3!lDii*€:lfi**!SaF-r«> It^iOIt* 9 , #J 

*-3E W co r h 7 > * v x — -v £ ^ 7, j Wt . * 56 *B <£> 9 > A ir \z £-b £ ti £ fc 
•hft*fl5?>/^S3-Kt5DNA (cDNASfctty/Syf DNA) #\ 
-7 X it fs^M JifC-f h (integrate) S*lXi5*K 

^frWtcte, ifflE< 5 2 >*fctt< 5 3 >\zmW.(D UfcTIE (1) Sfctt 
(2) fflt^OOh^yXyi^y^^^^TiiS. 

(1) ^3feffijie^Sf 1"5 h7>7.^ir7^T^7T*oT, I^^Xte, 

KT5DNA*«a*ain5Cti:J:D. > Ai? £§£5^ ££ffll££{£l*i £ W 

(2) IDNA^, SE?']#^t 1 tCf2»c<7)i£SI£?']cai&.X#-St 6 6 7!>S 1 5 8 6 
<D £ g IE R I* SEffi S # *l 1 5 8 6 0ttSi:B»»t5TAG. TGA^KSt' 
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At?* o C t £4#$t tT5 WE (1) J'EWO h '7 >X ^i-'V ^Vtf*. 

b ^ > 7. ->~ x - •;/ ^ ^ ^ X & . h 7 > ^ x ~ -y i7 fttt O C 43 ^ Tffi* 

ftfleWintt, lES^ £ XK^SS (blastcyst) CD j&* b Ix?# L fzKfe&ffl & (Emb 
ryonic Stem Cell. ES Cell) *58W ©E^J#^ 2 tE« ©7 5 I6E5IJ *t 
TS ^ >^ ^ * ^ _ F-r^ite^RL^ t — ft— &&=r (MZ.\-£. > SH 

ttite^) a* « si <»r as & -5 icif A£ n^mm^ t? ? — -ei&mm&-?z>o m?> 

ESIfflilS** S'J <Z)IE1i?^f S»»Lfcg*t9P CT^oOyz. 
/?->3>f5 (Proc. Natl. Aead. Sci. ISA, Vol.77. No. 12, pp. 7380-7384. 1 
980 :* S8rtf«4. 873. 19H*&«) . »EfiR€«Rt LTCfflrojEftT-J^ffl 

h 7 > 7> x — <y ^ X * tf= £ . iS^v^n (heterogeneic) h 7 > 7> x — >y 
* v -57 [r]± £35 SET -5 '^>f;KDffiiC«E^T. **>7>X>? 

1-7^7^7, (homogeneic transgenic mouse) f# <=> 3l •£ . 

|;ir./$7^DNA) . BPS, E2*J#^ 2 CE« 3 ft * 7 5 ^ »E*J * S t 

h fi 35 7 5 h^>7s#-^ — ©v^X^tn^'S^ - FT5DNA (4# fc ; y --' 
y s 7 d N A ) w&SSE^'J fcg-o* t^T> vstotj>* ry 7^70 h^^xj £f£ 

Lt*yf-f7-^*'f^7'tHy3>S (* ES 43 «F « 5. 464, 764^ 4i«L > R 5. 4 
87. |i] 5, 6 27, 0 59-^^fg . Proc. Natl. Acad. Sci. USA, Vol.86, 89 

32-8935. 1 989, Nature. Vol.342. 435-438, 1 989& £) £ ffl H T ft Si T S H £ 
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[5] & fls ( s H , ,4 C, 1 2 5 I ^ L < fi 1 :i 1 I # ) & £ T It L T ft & D N A X * S . 
0OAtf, »*mi^ffcffT«tttLjfc»**i4«J^N.Att, #f£ 91 CO * > /I * 3 

>y (HSfcE^ • B'JW. rjt'e'f-I^A^ K^-v * j . #±&fgrr. p. 1 33-140. 
i:992¥) Cfctt*«3gtbTffl us 

^%l©^>/^^n-Ft^y;5 7^DN A GD^feffciiCOfeg «:»«f -r * ft 
at>CD i n s i t uA-f :/ U r^* — t* — i' a > (WAH. FISH (Fluorescence in sit 
u hybridization) , |?S£|g^-S'Jff&> r it fei 1 A > b* 7 5/ * j . .¥±#38 
*T. !992*£, ff§27lK~1g 277H) i:fift5jit«t l/Ti^5I t^TSS. 

Kli 1 " I S.(DftWttBlfi*T»i»l/Tft5D-NA-f*5. 

3£»S*14«»R N A «, * uttMS t*3Jt **56IB <D ^ ^ * 

3-FT5mRNA©%SttI©^fiT. 0>J*.fcf. S >7 u y 7- 4 > # 
!£# • B'Jffi, rjlg^x*A> »y ^ j , *±ttf6fx, p. I 33-1 40, 1 992^) & 
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^ bl:I^^i:lt — if (#lx.&£, horseradish peroxidase) , 

7)Vh U 7 * X 7 7 i*» 3~D-^*7^hy y — tf * ^ JU 3 - X * v y — 
^ ^j^-^- 6-*X7x-hf h h*nyt-t\ JUBItIc 351 , 

<BSI#%H, :, H . ,4 C, 125 I SL< I SS<Oift».teigffi#,. bf^-^>. 7 

^ tb gg & •> ^ ^ £ fc b z. t € ft n & & > . $ s c i a & -t <D to <3 «| J? 
tgiSt S w i fw«k O^ffi pJft&ft^y^-^^rfefc ST. «xH ii H <D II Ic 

t ' > _ ^ _ # ^ $ -> y — -t* (Slreptoavidin- jS -galactosidase) ) SrS^<h 

h U 7 h 7 t' y > - (3 - ^ 7 ^ h y ^ - t*$i U5 f ^ II a, L- T 4 

_ ^ ^ ;u _ > K ij Vi U ^ - 0 - D - h i/ F (4-Methyl-umbel 1 i feryl- 

j3 -D-galactos ide) £ M ^ d <t # "C £ £ . 

*seiii<z) raiatt'e / ^ n-^-;utn:#:j RtftfraiUfc rilDNAj 

i(lECJ;54a«S« i »K'P««Sftfc : £/'^i :i -tJ^#&^DNAtS*t 
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(jE-^mm. liciiUTv^t^ft^roiiiiigf ©itisa, ^asanas, 

IlLTl^tftf T <7> * §£ 05 * * CO^^COWM * fc 

tt5ESi* <Z> «0 J£ C JB 1^5 - £a<T#5.. Raueti. tl ffl $ tlT 5 fegll ^ 6*J 

>h*7"-y^J , *±a. p. 207-5 1 3, 1 992^) . 

fc^oToj^ttBi^^^^^iHaib, it pj^ttJi^ > /i^ cRiftt y ^ n — 

#T?#* (SUSfc^^S'Jffl, riJgl¥A>H^-y^J'. 3£±4fc, p. 201-206. 1 99 

relit;!? n-^-;i/ia*^ fc^ffl i»rii?*5^. iffiigjs^tttiil© 

i«$&aC*f^<Z)5plJflH4<7)^*#*r* t > ^ ^ ^* - if^ (75 ^ ^ s § ^ « (f 

^f£BJ>i^7t, llfflll^y £ n — -^^Stfr-Srffl ^fc$&0E*&lfc ¥69 fickle <t 
£fc 0 <Z>^j£TT* 0 . i5iJ^^TIE (1) Ri; (2) ©Xg£*tr#ffiT?&2>. 

( i ) m.mz^^m^mm'E y 9 n — issu 3 -& 5 ig ; 
fg * & m -r -5 c: t \z «t 0 ma sg-r s x s . 

d H "C , r^fflBgj idtt, t e>»f*Lfc#]fti&*lfflJ& (primary culiur 

e cell), atf^Blfig^: «fc 5 fctfcffc L *BI US *fe . & S U W: it e ^ & f£ # «S S nfcite 

^aa tetania (jgKe&fiuia) *f s u < iism«««ui&T?»s. 
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T £ £ **, 3 CD pg 0 TMi 13. ^ . 

din py^ta. Km^wm izwmz nmmz n& £ o tern® a\z&m-?z> 
(i§2) mmfeitumz. \i*^>&z>\,^\$^)vjr*is?—^m(Dmm\z& 

(If3) RH3e^kli»*i&SfC{Si;i5fei*L/&«, JB^fc»*«0«SI 

L Tl-<? ©SI Sfc(±7 t'y >g I < tt^ h 1/ ^ h 7 h' y > - /3 - # 7 i7 
.>^r--tf^O»*«f«PT tf^>«r»DA. III. 7 t' y >SrcttiI§KP7 h' 

1 2 T^JU^"^ ~>^' — -lf<8?<Z>»*T?«lttbfcaiMlfii#*^^fc«^lwtt. diamin 
obenz id i ne. 4-ch 1 oro-1 -naph t hol^ L < liaminoe thy 1 carbazo 1 eCO (A -f tlfr h & \Z 

(ii4) xi 3 t s# ?!i ^ tfc 7 1*->* >sjp^.fc«^k:tt. mwmizm^tiwm 

- 13 v * h -> £) SUP A. 7t'y >l:^^LfciitSt*Sjr^^5Ii 
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(115) «SCiBi;. B5£fl:&£|.£ifei£L. »mJx.l&R.&?&&&.J&&&±-2 
■ti-511 ; &tf 

(116) BSftK***. IttTTl^t^CilC^O, tt-feSlK. 
J£ & Z> ^ % # 5£ K * 88 3£ T- * X € . 

© T 5 7 ft h 7 > 7.^ — * — # >n {7 f±. IE*JfflllS-ca>3eSUcJ£'<, 4i 

ii ^ ^ ^ s s ffl ^ r ^ # fi * <d a * wis s fc tt*a» t © k ^ > ^ © 5e ^ © ii 

&oT. n-f>-> (Leu) , 'fVQ'f-» (He) , 7 zl — )17 ^ — > (Phe) , * 
^^--> (Met). ^D->> (Tyr), t7^y> (His), MJ y h 7 7 > (Trp)R 
DvA* 'J > (Val)*> 6 & 5 €> jStitl* l^Ttta* lliOTS/SECiJSW^© 

R^ii**. TIE (1) M&\z (2) ©Ig$^tf:t^#aif5*S: 

(i) tie (a) 75 s (d) <Dnfti^©is^, mmn. tr>'i;o-f.->> 

(Leu) , <vn-f^> (He) , 37x^;PT^n> (Phe) , ^^^"~> (Met), 
^n->> (Tyr), tXf y> (His), h'J7h77> (Trp)&tf/tU> (Val)^ 

( a ) I£J'J#^ (ClE*&© T 5 7 KSEJ'J ^WT§ ^ >/^Xtf E#l 

S^6iClE«c©T5y^lE?'l*-r-5>^>/^^ ; £^5g^LTV^^^{C]??iT-l>^ 
US : 

( b ) IE?'J#^ 1XS3 CEtt©lftSiS3?iJ© o 5 ©S8iRfM©J&.SSE5'J * 
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9 > /t ^ s.r>'ga?ij#^- 6 xii 8 (cte«)t<7)7 ~ y Kis^JWi - * * > a° * £&$e 

( c ) E?'l##2 6 iZ|S®(73^S§S^JO^S#^ 1 75 5 1 5 2 1 O&SSE 
^JR'JS^If ^ 15 2 1 <Z)*SCRftt5U.AG. UGAf KttUAATl 

$ n * ^ -r n ^ 1 r> <d i- > -t > t, & s §2 a» 5 & -5 m m &\ & & tr r n a , mlzs 
2 7 iwgaiK'atssffi^roatss-^ l/isi 5 8 7 (Dm.m&m'BL&nm. 

Iff 1 5 8 7 <Dm.&lzm&? & U AG, UGAf L<llUAAT«Sn5t>f 

ti^ 1 o(7)^- >-tz >'*ttLSffi?Ja> b ft &&ggE ?<] Sr^tr R NA?&«*fc#A-r*c 

tci 0 . umm^ 2i;Et©7 2. y mun^-r > ib.uw.mm 3 ^ 6 c 

IE© W 7 5 y £ IS m IT "T -5 ^ > & S^JSSUTMS* t h * © *ft 81 ilffl J& ; 

( d ) thfi*(0llil;t^i: 
( 2 ) 7 5 y B6iO*??TT«« Lfc«eiia*«wr S&» 

■ stt. MrXKfiiiftStttaittT s y »©*o^«ET-p*« u was 5 Jfcsts 

teSSUSL. CD^itOMS^rittSeT 511, J 

BP'S, *^BJ©7i;th7>^#-^-^>/^ (IH?'J#^2fC 

IE ©CD 7 s y ggfs?>j£W-r it h m^mmmmm^'F a f 2 h c (e?ijm 
6 iciaitcor 5 y ^ie?'J £W-r <s) «t**»3HbT^2>aiia^» 7 > & < <t t> □ -f 

-> > (Leu) . i'VD<y> (He) . 7iZJP77-> (Phe) , y^^--> (M 
et). ^n^> (TyrK t7fy> (His), h U 7° h 7 7 > (Trp) * fir? «J > 
(Val) ©^fti^cDTS yig^ffiOiitrlETl^^-rsttr^ttJtSfJfflt-Si'i:" 

is ^T^fflBa^fx 0&trl£«ltt7'5y&©*«. »ft«mst$f» 
(HUTS y &<a*<o#*ETTJg* L 0 iZitr!^^iSi7 sy^©»££tb 
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«t -5 aaeia* fcjpiffl l^s. flints, -hsa (a) tcens^n* «fc o ft^aKBama. 

§ /S ^ T * % m <D ? > A ? SfSSi £ * £ o ^ T mm. L & £ is* $ n 

firsts nfcffiifeiifflJiaTa: wisi *ebm (i/iu+tii, 

«? S L < tt^JliiSS S ^ttSfrfcjfflJ&T?* 0 > JM^.WtC &;*:fllM (DH5 a . TBI, 
HB101*) , -rVX&i&MM (COP, L. CI 27. Sp2/0, NS-l £ ft «N IH3T3# ) , 7 
•y h fiJfcifflJlS (PC12, PC12h^) , — S^mSS (BHKS.^CH0^) . -tfJU 

&%0!IS (COSU C0S3, C0S7, CVlRl^Velo^) *3 «£ fc h SSfettlJIS (Hela, 2^ 
frlSltiy^aiJI&K: S^fcTSaiaa^ HEK293iifflI£, 5 xn — ■7«llia:j3,i:tfNamalwa*g) & 

i[f5:i^*t^l) (^mis^itfj. r/\*< ^--> ^^-jv^ttfej , vol. n. No. 

3. p. 30-38. 1 993) . 

2 ice«(D75 y >/i^M^'iciE?'J#-^.6 ic sa *& t 5. yK 
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J $ n-j-)imfc> L < ttffllSl^. t hit / V a — ^-jUfitfr*L < lit 

L<!i5 7];I2 Oi©7 5 7 b ^ 5^7^ K *f {f S C t 5. &ffci£ 

rH ft w r-"co ^ is? c w ^ « if s < a ® Ktt o *» * w b w # w a ^ <z) a w c i; 

-t > Xlli LTWfflfi rgR^ffiSffi^S^trR N Afe.-5 ^tt^tiei Sffc^teEffi 
Z.Z.-V. m Ht^^i DNA, R N A&tf-tlE^:/^ 

K£Rfc< ft£tt"e*"3"r, loo 75S.«j iooo j^T<£>{t-£^. JfJt 

<(i»fIIU 0 0 75II<18 0 0 ©<t^«T* "3 * =t 9 £ U < *£J 1 o 

564ts virn^©»ai«iiia<?5je«*iia»-rsfiE^*^T*«iKTr** - 1 

SL,t>. &ffl«£LT«, 01*1*. IB. MSB, 1FFM. fl. /M», 

+ -fif«i. fftsc*. a*, #«. »*, pis, s. 

# h Z> ^ »w as & E £ * If & C <t *< T? # 4 . 

* fg f$ 0) £ b K CD 1 O WU :£fgBJf W * £ n — FtSfifii'WmR N A 

fWmRNA'xWgff b < teiE5iJ#^ 2 X«4 K IH <D 7 3. J Ifc BE «: T S 
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(1) 7E (a) , (b) m.tf\z (c) ©DNA(c«k O^^KISJft^nfcjffllia 

tJboi, mmmit. m (a) oDNAt;ion-h*$n§EJ'Jii§2©7i 
/mmpi&^T & ? >/^<oait:&#LT, inpt^r^ (c) (ddnaiu^ 

(a) iE5U## i 3 {^iHttfl5igsis?>J«)fflaRffi«ott[Sffi?ij*&trD n 

A ;' 

(c) U#-^-^>/^43-Pt5DNA;itfl: 

(2) ^ttK<75#tET^^*bfc*HJfe-&.z^SttKro##STTrJStt - bfc«Bflaa) 

2fc l£ IP *> . If 1/ # — v x — > T -fe -f (reporter gene assay), t ^ 

-FtiDNA. RDNA058afflWIMj*ffl«S3-Ht*DNA. &'t*S3t* 
MTZ> V^ — 5> — ?>rt2 ilklg \s < VZV *s *1 9 tr 1z E fcfcjfe-rs ^ 7 x 7 
— -t\ t fciii? 7yfiI©G F P (Green Fluorescence Protein) 75: if ) ^3- 
HtiDNAS, ft h 7 >7.&-&—ft^<D5£m.lZ&&l,TmUtf-?-? >K 

« m ft <7) * & m 5£ T -5 3. t (C J; D IBI » M JC Sfl ^ -T « ItlCiD. h 

#BU*WFj£5'. 43"67"l-28^S.r>'^B!ii#S ? Fm 5. 40 1. 629^ £j£fin?£ 4) . 

138 M (n#«/h) £J8 ^X g ftT?fr ? HJtbI 7W 7. )U — -7" >y h X 5 U — — > ^* 
(High Throughput Screening) (iifif$ig^I#. Vol.23, No. 1 3, p. 52 1 -524 ;* 

a^iffff 5. 6?o. ii3^) &m^%z\L\z&K) m&izff ? z\ t.wm % . 
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«t $ n m m co ^ fc i?i s £ n 5 t> <o t- a & ^ n £ « h o £ tr & ^ . 

Tisui^ ^t, &mfr\z¥}izm^wte^m 0 , tmo 1 e c u 1 

ar cloningj (Sambrook, J. . Fritsh. E. F. S. 
O'Man i t i s, T. I, Cold Spring Harbor Pres 
s «fc D 1 9 8 9 ICSSPJ) fCEttC^&Cfc Dfr?**, S Jfc « . rfr 15 CO tit £g =¥■ -y 
h £J8H UrtJiStSCOti^rfttCSeo T^ffl U fc . 

%m.m 1 t hilffliaMS®^^ 4 F 2 h c©cDNA©fiicRNA(DsiS 
(1) 7 v h4.F2-hc*3 - Ft5cDNA»H-©RT-PCRl:«t5R« 
^glzffioT. 7 -y MFEMRj&»S»»bfc po ly (A) *RNA5:siSLf:. £ 
fc. 77h4F2hc$3-FT5cDNAE^J (Biochem. J. , Vol.312, p. 86 
3, 1 995) 1tm\Z. 5' ^7^7- (E*J#^9> S.tX3'^7-f7- (§E£'J#^ 
1 0 ) L7t» 

Rp o 1 y (A) ^NA^iltlT, i2O077-fV-SD!Taq*'J/ 
v — if (TAKARAM) Sll>TRT-PCR (Reverse t r ans c r ip t i on - po 1 yme ras 
e chain reac t ion ; HSfclS^ • rPCRt^O^fflJ > I8t. 19^, 1 

9 9 0 f ; afetffc rjtfi^-iilfS PCRS • t«f L ^SBB J , *lLtiiJ{S^^^ 
tfc5Sfr. 1 9 9 2 ^) KJ&tt. DNA*-VJ|/D-'f^7- (Perkin E 

lmer CetusiS) <£J*H>T, & # U * 7 - "if \z M # <D f a b 3 - )V \Z -o X rr o it. 

«fflSn&cDNAS7^n-xy;Ha*il/&«, DNAjfitti^-y h 
7y>fi) ei^THflU ^ >y h 4 F 2 h c jtfc^COlSr ft (IE?']#^t 7 IlIEtSi 
C0i£Sg£ J'J 05 3 4 7!;3e 4 7 9 $ g ) *lS#Lfc. 

fc*s . 7-yh4F2hc*n - Ht§ c D N A E 5»] & *t m T S T 5 J 8E?I 
& * S£?<J#^ 7 RZ>'IE?'J#^ 8 ICIE® L, fc. 
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(2) t h 4 F 2 h e £ 13 — Ft5c DNA©tiRl/c.RNA©lg 
c DNA^rtffl*y h (fffiS* : Superscript Choice System, ^:7*:3*±M) S 
l£3r y> C«#C)^»tS^^&C^o T. tUfefftlpo 1 y (A) 
"RNA (ClontechSU i^t FcDNA&ISil. DNA'J*'-t' (GibcoM) 
JB^T. icDNA$77-y^^-AZ i pLox (Gibe oft SO CD$i]|©8P St 
E c o R I t hcDNA7< ^7'J-*^fiLfc. 

Ift ffi. ( 1 ) TSUf l&77b.4F2hc <Z> » ^ Wr J* £ 32 P -dCTP-Tr^^ 

■ S£ □ — y * ffl ^ T , iia-elSLfet h c DNA7^7'7'J- £ TIB CD =!; o 

if — 3 >ffi^Si ITtt, 5xSSC, 3 x -x W\— K ?K (Denhard' sSE ) 0 
2KSDS, 1 0%lir + Xh7>, 5 0Xvi>AA73 F, 0. 0 1%Abt 
i f o r m B (mmm. y^Tttl) . 0 . 2 mg/m l U— >M?^14D 
N A , 2. SraMt'D'J /ithU'JA. M2 5mM ME S^ttJ-P H 6 
5 <7)*aafi££Jfiv»fc. 7 37tT0. lxSSC/0. USD 

8£/\< 7-iJ ^ - -tf - -> 3 >-cl6.htfttt^ a - > $ >^J^7 - ^ 
LJt&. in vivo excisioatC&L. -7" v 7. S K p Z L 1 (GibcoH) i:Iix.T7" 
5^5 FDNAtLTSiRLfe. 8^575 FDNA4S6CP B 1 ueSc r 
i p t I I SK (-) (StratageneM) td U" 7 2 u — n > ^ L Jfc . 

flbnt^n-XCtsn^t h 4 F 2 h c CD e DN A©filSE5<J**St« 
fc«>, 7 1^©7"7<"7-^^^urc <E*J#*t 1 1 7$MIE?']#^ 17) . 87 
aa(Z3&fi£77-f ^ — » 3£ tffC rfr g£ <D n. - A* — t^7'7.^ V — T* & T 7 7 - 7< 
■7-SIXS P 677^*7- (StralageneSS) £J3<^T, ^ -f ^ — i ^ — * — -f 
? -> — *r > v- > ?m (Appl ied Biosys temsft) \Z «fc 0 » c D N A CD tfi £ K ?>] £: 
f^^Lfco ZKDlSS. ^ a— - >Wfz c DN A*<k h 4 F 2 h c jS£^CD CD 
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75; ii. t h 4 F 2 he £3 — F T -5 c D N AE^JR *#JSST * 7 5 y KiE^J*. 

SS?'J#^ 5 RtXSB^Jft^ 6 ttat Isfc* 
ilEiOflbtlfct h4 F 2 h cOc DNA€tOy7^$ K A> 6 . T7RN 
A # «J .* 7- — if (StratageneM) SffllUtacipUTcRNA (cDNACffl 

HSftffi] . Vol.il. No. 3. p. 33-34. 1 993) . 

sgj&^l 2 t h7S/IF7>7#- ^ — LAT KDcDNAffiiltcRNA 

c h CiSa* : Superscript Choice System. ^T/rnftfS) £ 

tfePA-lfi3fe#U (A) * R N A ( C 1 on t echft;^ b H A) A>5thcDNASB 
8L, DNAU*'-t' (GibcogJ) fflV^T, ic DNA$7 ^ - A Z' i 

p L o x (Gibco&§4> (DMUmm E c o R I «JWf »{fi[ the DNA7 

■7 -y h7 5/ lh7>X#-^-LATU3-Ft5cDNA (DDBJ/ 
EMBL/GenBank g.^#-*§ : A B 0 1 5 4 3 2 / gE^IH^ 3 ©llt^ 
1 1 3 5 2 9 *ai:ffiat5t^^>h) ^SiiiB amH I i:=fco 

T «J '0 ffl L 7c . fcis. 77 h7^y|h7>X*-^-LATl(D7i7lffi?i] 
£ > S£ J'J # ^ 4 Id IE ® L- 7c o 

^©DNAt7'/> h £ 3 2 P - d CTPt7^Jl'LTyD-7'HT7"7-7 
A^7'jy<t'-y3 >JE4>7'n--7"<i:l<7c. 

13 L T 7, ? 'J - — > ^ t 7c c 

±f — ^ B >mm*PT* 3 7 *C T — 86 A -f "7 U if — •> a > o 7c . A -f "7* 'J ^* 
< if— ■> a > ffl t -Xtt, 5xSSC. 3xf / A-FI ( Denhar d" SH* ) 0 
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2 % S D S , 1 0%SIt^^F7>, 5 0%*.J^75F, 0 . 0 1 % A b t 
iform B (mmm. y^TftS) , 0. 2m.g/m I t-t>» ; f SttD 
NA. 2. 5raMlio'j'>Sth l J l >A, Rtf 2 5 mM MES^^tfpH6. 
o (D&mWL&miiilt. 7 4)V9—Wk\Z. 3 7tT0. lxSSC/0. 1%SD 

s •vm.ft l 7to 

L-fctg. in vivo exc i s i on ic L , ^7X2HpZLl ( S t r a t ageneU ) 

h'DNAiltliRUfc. R^575 FDNAfi, ifol PB» * P s t 
I-CSJWiU. 1. 8kb, 2. 5kbS^4. 3 k b <D ± ft S £ 5 3 O CD c 
D N A Ifi >t £ f§ fc. f £ 1 . 8kbSlJ2. 5kbCBifrlt #*pB 1 ueSc 
r.i p t I I SK (-) (Strat'agenefi) fctf-y^n — ->^Lfc. * Jfc . @ 
4. 3 kbOcDNAiM'*§e7<7 , -v'-a>Stfc.' 

f btlfct 3 -DOc D N'A WrK" £ * ©77X5 Ht^SnS t>75 

/Sh7>Xl-^-LAT 1 ©c DNAOtgSE?iJ*^^ti)fcfe, 8 &3K<Z) 
7"7'f7-%§|Jl/t (ffi^J#-^ 1 8 75Sia^J## 2 5 ) . ttB«S<Z)-grj«y-5 
-< -7 — , M l£ IC m 15 CD :m A' — iJ" ;p ^ 7 -f V — 7*5M1 37*7-h'^7-fT 
-StfMl 3R UA*-7,y7'f "?- (St'ratageneffi)' &'ffiV*T. ^ -f ^ — 5 * — 
^ — -t < i7 ;U i> — 7" > v > ^7*& (Appl ied Biosys tems£t) tC «£ D , c DNAWS 

flSntt b 7 5 7lh7>X#-^-LAT 1 ^3-Ft5iIc D N A CD 

£ e> Jc. ibtafct h7SyKh7>XJl?-^-LATl*3-h't5cDN 
A*^tf7775 KA>5. T3RNA#'J^7-f ( S t ra t ageneM) SfflHTc 
RNA (Sa?'J#-^ 2 6 > cDNACffiiWSRNA) SrHJftLfc. 

v>y h75 ;|h7/^#-?-LAT lS0t F7S;Sh7>^#- 9 — 
L A T 1 <D& * CD 7 i y MiE?']CD*BIH4£fl?#T b t - 3 * thLATlS, 7 
7MATU89 l%CD7^/^tBll3£WLT^fc. ft * * . *lSl:St. 

k h75 / IS h7/7^-^-LAT 1 CD 7 ^ / B£ @E £'J £ Eii 7k :/ □ y h #T 
(Kyte-Dool i 1 1 le hydropathy analysis) ic J; 0 ^ILfcSS. khLAT ltt 
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1 2 (1 CDfl^H iSM^ (membrane-spanning domain) £r W T § SB IS Ji^ i& Si ^^F - "C 

HJE 09 3 t KOl*©ftHl:*tt«t h7$y|h7/X^-^-LAT 1© 
mRNACO%Jjl<7)^#T 

t F7iyih7/X#-^-LAT 1 & =J — K "T -5 cDNA (I£?'J#^1<A 
fg 6 4 9~1 1 2 8f gCiSCffi^tSc DNAiH") ^HlS^iSma IT 
« 0 tti L . . 3 2 P - d C T P T 7 ^ )V V X A < y 'J ? -f ii — -> a > y □ — 7 £ L fc. . 

thpo I y (A) f RNA$ya7f^>^I,fct<n>/>77> ( iS & £ 
: MTN Blot: Clontechfi) */8S^'-y Mc»tf <B7n h u - JU \Z tt£ ^ , f£ 32 P - 
d C T P ffSft t KL A T 1 y n — 7&m ^T/W ^ U 9 ^ M— ^ a >M^'{3gt^ 
& ft -aft. 3?: £ Jf§ 3 El (#0 (a) 7!>S (c) ) . 

2Sft5tHATlWmRNAOaa)}'B65ftfc. tMSiii^i: 
*3 fell ^mR N A<Z)S83i#*K«> <=>*1fc. 

^MSW 4 th75 / lh5>X tfr — * - L A T 1 Ct«jgtt©»i 

(i) *ni jis 1*3 ^ t 5 y & (Dmm.&i&ft't zffeti ?)M&i 

tl -5 ffi II <h 'H H <h <D ^\ 7^ □ ^< ^— 4 F 2 (CD98) £ d» * £ *l7iB£*n 

<Z)*ffliai!ll£iE#EK<&«« (heavy chain; 4F2hc)#, * fcPl^ * tlT V>& ^ 7 5 V 
BE 1- 7 >X^-^ — £Sttfl:l;:*itr*Tfi«£:8:*J*i§."5 <B T tt fc: ^ £ # 
XSTi»5 (J- Immunol.. Vol.126, p. 1409-1414. 1981; J. Immunol.. Vol.12 
9, p. 6 23-628. 1 982 ;Proc. Natl. Acad. Sci. USA.. Vol.84, p. 6526-6530. 1 9 
87 ; Cancer Res.. Vol.46, p. 1 478-1 484. 1 986 ; J. Biol. Chem. , Vol.267, p. 1 
5285-15 288. 1992 ; Proc. Natl. Acad. Sci. USA. , Vol.89, p. 5606 - 56 1 0, 1 9 
92; Biochem. J.. Vol.324, p. 53 5-54 1. 1997 ;&.£>* J. Exp. Biol., Vol.196. 
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p. 1 23-137. 1 994) . 

(DmM&U O t KAT lW^^^l^ttiiSi, t FLAT IS 

t h4 F 2 h c Sr^JC^^-rSffljatfcffi^T. & * IB fl£ K & £ n -f -> > 

JUSSfcffij , Vol. 1 1., No. 3. P..30-3S. 1993) . 

■ iWESlffiWTHfibfct MAT1^3-HtSc RNA ( 2 5 n g ) # 46 , 
MEilitiilfch h 4 F 2 h c - FtS c RNA (25ng) #46, 
JfcBthLATU^-h'ticRNA (17. 5ng)&.*>'th4F2hc 
£n-b*T^cRNA(7. 5ng) 7 7 U * y * ft x ;u <D m MMM lz a A 
LT2 BIH»5^tt50 W««-T* :ttJ;0, hhLATl <B*£5SSaT5 9P 

t h 4'f 2 h c <D*sfB3R-r*9Pe*H«a» t^cthLATia^kh 

4 F 2 h c §£c5SS8T5 9PS.iHBJia£»iafi Lfc. 

*5 It * l'£ filKfc n f -> > 3* 0 * * , ^#?><7)^'& (Kauai and Hedrger, Natur 
e. S360#. 467-471M, 1992SO K m C X . J£*T O' «k ? fx -3 it . 

jM*#Hc!-£, £■ * 9P a iSffl Jj£ £ . ,4 C^^n<->> (50/iM) £ $-tr tfi <fc 3 
U >9J 0 at*»JK (lOOmM ig-ftir3U>. 2mM £<ft ;fr U 1. 8 m 

M tS <t * ;p ^ A , ImM IftTi/^y^AR^SmM HEPESi>&5 

pH7. 4) 3 0 ftmmmTz z\ l\z& o , fflsfrniz-frv&^nrc" c 
?»j s -r s n t. \z «t 0 * * 7c . & *s , Mti/t. ii«r ie <75 ^ -r n <t> r m a t> a a 

u sp s ae us <t c < , y>olSl^ii*^et^^:I5na!l»ofc*^, th 

LAT 1 tt h 4 F 2 h c £ & tc^m S^fc IPSIffl IS"? tt* # & a -r x><BH 0 
&*d<Bfc38$ftfc. kh7S;tth7>^*-^-LATl*'7 5 
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(2) aHIISrt ^©7 5 / &©ltii!<£>&&#t£©A¥W 
t hTS/lh7>^#-^-LAT 1 #»1 IS ft ^ 0) 7 £ Bft <Z) 3s * JSE rt" i~ 

(1) cfeV^T9P«iWSa&iSHIt'SBl 0 &*J8?K (uptake solution) co@m&^ 

■$£«4 (1) T«8l/fckHATlRfft>4F2h.cS*«?lt577 

U ts "j * A*x;^Pf SujzEO ,4 CH^n'r -> > (50/zM) S^tftfiitn 'J > 

8lO&*iS?R, 1 4 C a ^ > (50mM) if ^ h U ^ A3x 0 (ruj& 
<7)zi U >m 0 1 0 0 mM l{b3 U >* 1 0 0 raM tfiffc^-MJtfA 

C g A. <B ) . £fz\Z l4 CMs&u^ -> > (50^M) fc^tr^m >&lfc 0&*» 
S (ISt h 'J ^AtOii^^t® 1 0 OmM Iftt h U 1 0 OmM V 

> ^ u _, >3 > * — T?IWS-r.S Zl <h =fc 9 3fc #> . gl^S5li:St. 

x. a» o . th7$;ih7>X#-^-LATltt. th'J 

tf;£ tlfz.o 

(3) t h75 h7>^*-^-L AT l©SI^©IfDtt 

t h75ylh7>X#-^-LAT 1 CD II ^ ©SSfnl* £ 8?#T "T j* IC » 
5AlU7-^>f>»*¥R* (fe^t^SA, 1307 - 1308, f@ 40>J . 19 

9 2) £ff -3 fc. 

□ -f->>O3S0ii*-*»tt» t MAT ljt^k h4F 2 h cSr^^^-r^7 
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.Zl ©jg*, $*IU7£I: (Km) te. i<)2 1 AMTSofc. 
(4) t h7 5/ th7>7#-^-LAT l©Sl^itt©|?tlT (^<D1) 
t F75/lF7/7#-^-LAT 1 tf>S3C4# M1± (LAT l^tLtaSS 

P: ft: ittK f£ , thLATl&yth4F2hc §*%It577 U ti V * H X 

ft^^j&it&w) (D&&-fT?igm l ferns <Dmmmm^(D mm £ it© ,a c 
d -f -> >©]& o &^fi£>gft:£$J5£-r £ z £ Cct os?#rLfc. &§£ti55&3jt];Lft 

HSS^J4 (1) TafiUtkMATlRffth4F2hcS*56at577 
U # »;/ * #x;i/9F#*fflfl&*.: "CjSKo-i' ->> (2 0 ^M) RyTEC^fn^ 
<7) (2mM) S^'trtfi-fl:^ U >Ut Oii^iSafT? 3 0 ^W«flt Lfc. 

fc43, »M«t'bTt^t"ti<D«.»«lK& 5 b$*)5:^ ,4 caSifcP-1' ->>^t3U > 
ffX 0 & &m m * T* © «f * € H « \Z L T fx o fc . 

^ «J -> > , T^X>. tU 7>t^^-X>, ->7f <>. D-f -Y V D -f 

->>. 7xx;i^T^x>. ^^^-x>, 5^n->>, hxf y>, h V 7" b 7 r > . 
7J^z>, yn<J>> ( 2-amino-2-norbornane-carboxyl i c acid) „ 

is & wl o iAstifc^cnto-f BEttna.^w-r^ttWffitt*^ 

JSC, fflrK ' 4 C *SiI$ □ -Y -> XDftb D tw, ,J CIil7xr^77r>^ffl^ 
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L-DOPA (rt-.* > V >ffife&.M) SI/ h U 3 — Hit-f a~> (EFttilg* 

ff§ 8 s&tffg 9 Blfc^-T. 

^CD^HI. 5-«<&7"a./ft, aiSI&tf £3Stt«5Jt«T. ,4 cmistn -r -> > $ 
1 4 C HaJ£ 7 x -;P7 7 — > co ^ffl as -\£>?x 0 a* w c i s - fit a*A«as 
£ *l it . n -f ^ > . < Vn^->>> 7i-;i^77Z>, * - > , ^ a 

y > / t X ^ v? > , h V y h y t > > /f'J>ttk hLAT lS^bfc'^CSan 
-1 : i>>©ffX0jX^ ; S:?i<iaWU7t^i:^b, f£ U -f tl <75 7 ^ / ft & t hLAT 
1 £ciT L T «B J!& ft (- (ft i£ £ *1. -5 - ^Bft^tlfc. ^t£7i/ftffX0 

jA^[£L^M<hLT&'otlTl^/'c2 — amino — 2 — norbornane— carboxylic acid 

(BCH) =6. c«lftn< -> >«)Ul 0 Ufc. ' 4 C^tf$7JL- 

;^7v-><7}i^^fflMft^035l9&*•^» L-DOPA (/I — 3r>y>*Pii&SISS> & 

T«< IS^nfc. fMltLtlttTJ /It .(SOU* 5 >ft„, 

7^>ft) sfe«SStt7$ys (u> 5 >. t;u^^>) *jHvsfc«£KKi. t 

hLAT 1 £ ft- L 1 4 C Sift D < ^ > © St 0 & * K ft S fl* « * 5- & ^ fc • 
d<Z)J6*tt. t h75/ih7>X#-^-LATltt, 1«W7 5/ SS (4# 

(5) th7 5;tth7>^#-?-LAT10SRftHttC»ST (-t©2> 

^JE0IJ4 (4) T! <73 » H £ £ (w . h h L AT 1 ^^U;D^ />, -f y □ < -> 
>, 7 *.-)VT v =- >, ^^^-^>, ^ a -> > , k7f/>, hU7h77>K 

fcTSEIW 1 4 C WatT 5 y ft t Itffl 2 (1) £lRH$tC LTfr r> 

t. 

[ ' 4 C f!s&7 5 y ft] 
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mi ^ ^ ^- — > , '-"caisa^n M cittx?->*>, "ciihU7>77 

?i*s, Jrt££CDfc#>f;:» ,4 C4II$^Uv>, 1 4 C 8lga-ti U > , 1 4 C &SK D - n -f 
->>, 4 CHIs&D' - 7 x — ;UT7-— >fc-3^Tt>|ajfilfCbTti8ftL-./t. 

1 0 0 Cit. 

Zl <D * . n < -> > , ^;o^y>, ^x-;UT^->, * 3 1 r. > . ^ n -> 

USEfW 5 #fSS t h fi*H**fflll&fc:*stt5 hh7i/ih7 >Xtf— $ — L A T 
1 (DmRN AWHO^ff 
t hfi*«#lliil*^. ISOGEN : - >K) £ 

3 -CSI» Lfz t h7;/f h5 >X#— ^ - L ATUd- K-T* c D 
N AlKfM-^'-P - d C T PT?5^;H/T'ffSltA'f 7 V ? < -\£— is 3 >7"a- 
■7* & JB H T ; / — if > 7 D Y > ^ £ ft O . ft / - If > 7* D y -y- J > ^ . 3 
-^CDpo 1 y (A) *RNAi&»7*0«;f >^ S tlTUSf 1®^ -f>7*D yf 
j > '/mrt-'C u > * >7~? > (0fliL«, iffiS£ : MTN Blot: ClontechM) Kgstt 
CD y □ h n — ;HC ^ £ T ff -5 . 

■tf>^ay^'f>^lCJ:0, t hfi*©i* <Dffi"JMB£T* CD thLAT 
1 £n- h't5raRNA056iS«Bt5 £ i 

5HJ£#] 6 (^^y httt7i;^h7>X#-^- c7)^d-->^) 
(1) 7-V h4F2hc©cDNA0|ltcRNACl§ 
cDNA7<^7U-a7«;hFA>5»8lt#U (A) ' R N A A s b . cDN 
A&stffl+7 S (Sfi^ : Supe r s c r i p t Choice Syste 
m, ^7'3tS) &®.m LTML. 77-y^^^-AZ i pLox (¥7n 
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4t») <&{HIB»*E c o R I «WfiRifcK:»*-&A,£:. P CRftCX. 77MF 
2hcjfifE : ?(Broer'=>s Biochem. J. , M 3 1 2 # . 8 6 31. 
1 9 9 5 ¥) <7)ffll3 5~5 8 0#g<£m&lCffil3T3il^*>r*£^>l'IL, d 
tl* 5! P-dCTPTJ7^JH/T^P-ytlTllfiT, 7 -y hffcDNA7-f 
^7ij-4^JU — — > df Lfz.* A -T 7*'J ^-f if — •> 3 > tt, 3 7tffiA^7'J 

y-r if- -> 3 ^isas*"? — ffifr^* 3 7tto. lxssc 

/O. 1 % S D S t'ft^bfc.. /.W ZfV if- ~> 3 >mmWLZL lltt. 5xS 
SC. 3xf>A- f*?j£(Denhard* s m) 0. 2 % S D S , 1 0 % ffiKg? 
7 s *r X h 7 > . 5 0X^/^75 H, 0. 0 1 % A b t i form B ( i& £ & . 
->^i±) > 0- amg/mlt-t/iffttDNA. 2. 5 mM 

fD'J/lth'J^A. 2 5 mM ME S^ttf p H6. 5. ©ISHfifc =& JB ^ fc. 
cDNA^II^-j^/ufcAZ i pLox77-^»cDNAl^*, 7*7X5 Hp 
Z L 1 ^ e» t: y 7.7. 5 K p B 1 u e s c r i p t I I S K - (St 

r a t a g e n e *tS> ^Vy? u->{tVfr a 
f# i7 □ — 77F4F2hc©cD N A£r#tf £ □ — > £ O 

Sequenase ver. 2. 0, 7 T -> A ftU) Sffl^T^'fft*"> 

ai:iD, cDNAO«IE?JSftSlfc. :m:i0, ? n- - > L £ c D 

N A rt« 7 -y h 4 F 2 h cjtfe^cOfcCDTfe^^i^SSIgT'^Tb. f# £> tl /fc 4 F 2 
h c OTttaE^J&tSeEJiJ^OTE^JS^ 2 t:*tfc. 

±ISJ:0f#bhfe7>y h 4 F 2 h cfficDNA€ttr7"7X5 F i 1 b ; T7 R 
NA#'J / 7—K*l^t. cRNA (cDNAICMWHRNA) ISLt. 
(2) htt 3 i7i/ih7>7,^-^-LATl(Di70-^>7' 

(K a n a i and Hediger, Nature, $36 
0 467-47 IS, 1 9 9 2 ?) il2pCT. %il^n-r.>^fe{C e fcO. 

T-'JUMwiCctO^^ hC 6 7'U t-VlJg^U (A) + RNA40 0ug£ 

^BUCfcO^fentS-®^*. -hlS (1) T*ibnfc77 h4F 2 h c W c R 
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i^^^St^^^^W^S ( K a n a i and Hed i g e r , Na t u r e , 

1 3 6 0 1, 46 7- 47 1*, 1 9 9 2^) CftT, UT©J; 5 Cffo t. 

If i LT 1 4 C - n-f (50mM) *^-tftgftu 'J >Si (up 
take solution) (100 mMigftn U > , 2 mM^ifLTJ 'J ^ A , 
1. 8mM MA^/^A, 1 mMttftTif ^ A; 5 m M HEPES, 
pH7. 4) * {IT 3 0 #IPS«IHS£i&* L T. HI flg (*1 $t 0 & £ n St It t£ CO 
h-ell©10ii*$?:il£bfc. &i5, C CD 3Ud 43 T , 7 7 h C 6 ^ 

') jr— T'&B # U (A) 'RNA ( m R N A ) v h 4 F 2 h c © c RNASft 

ft-iHtCJ; 0 f# Stlfc^-R NAHi^W e> R N A A b fc0P©«II&a*. ft <b 
jgl* n -f >- > 0 ii*sp t fcH#£SiR -L fc, d <D B # <75 * U (A) *RN 
A (2. 8~4. Okb) CO^T. c DN A^dcR^^7^ 5 H^n-->^ 
ffi^vh (i^S^: Super script Plasmid System, 
* 7 3 ft 8U ) Jflbl, cDNA7^7iJ-^MLfc. cn&DNAtt/' 
7^U'pSPORTl (^^nai) OfHI&SK S a 1 1 &tt'N o t 1 iSifcgp 
i4tw S6ftfcft*lliAy77S P.DNA4±!IIDH1 0 B > 

tff >htJl- (SSS : E 1 e c t r o Max DH10B Compete 
nt ce 1 I , ^fy'n^tm CiALfc. » <b nrz&M$R&&$:- hat^n 
- * JUS _t "C J8 * L . 1 7 V- V m 0 *<J 5 0 0 m<t> n n 6 ttfc. en S 

na--^e>, y 7 x$ h'DNASHRL cm s &fffliB»ssN o t itsjwtl 

Jfc . fientDNA^S^T, i n v i t r og?CJ;0, ^tv^fkSnt 

flbftfcc RNA (84Sng) & , ±SS ( 1 ) Trt# btlf;77 h4F2hc 
<Z) c RNA (5ng) <h & t ^PSiiffiflS^a A L & = C tl 6> 0P«ifflJl& (3 ~D ^ T . ml 
E t (si ii: L x . o-r ^ >Tx o ih^nWiZft r> £ tlCfc 0»te£ n — ij 
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N A'* -f — iV b tz if ;u — ~7 iz z> ^ X M ^ , tb Z> ? )V — -f T o -f v > fx 0 & rt* fig 

fibtlfc^n — >, -Ttefc*, 77Ftlt7$;ih7>7*-^-LATl 
E?Jft£i + ^ K ( iffi & £ : Sequenas e ve r . 2. 0, 77->t A 

dft £ «fc 0 / 7 *y h 14T 5/Sh7>^*-?-LAT 1 ite^OJfiSiE^J 
**f#en/t. cDNA©ISE?JS*Si:J:(l»*fl/t. cDNAWiiR 

lUSi^^cn-KSnSLAT 1 <D T 5 J & BB^'J * *S b fc. SSf?M££tefI 6 
4 - 1 5 9 9 i&H 

Cin b <£> SE ?'J £ > &Baia.9>J&<BiE*U**§ 4 (75;SEIE^I) RZS 3 (i&ggE 
) Id ^ b 7t c 

Kyte— Doolitt'le hydropathy analysis 
(SfcTk&^D -y h) (Cct 0 , L AT 1 CDT^ y" & g£ ?'J £ fl£ #T b fc , II 21 

b <fc "5 Kl . 1 2{HC0MS:ilM^ (memb r ane-s pann i ng 
doma in) msnfc. SS 2 O^TKtt ;U- 7tZ ? o > 'J >K{fc85 

( 3 ) 7 v h <7DM^ OMRDJ? «y h J&*iifflfl£1* tC it S L ATI jlG^GQfg 
*I ( 7 — if > "7" □ -y 7" > ^ «fc S fl?#f ) 

'7 7 hLATl l£f com 202-1 5 3 4#@ fcffi S -T * c D N A 0r 

frS' ! P-dCTPT7^JH/. :n*^n.-7*tltffiVJT. 77 h©l^«) 

^ -y h fc*©#*M*«Bii&tfcj^£>.i4ai bfcR n ac» it;-f>^o 

7T-f >^€WTOJ:3CUrff^fc. 3 At g C7) * U (A) *RNASl%7^o 
— 7'/*^A7;i/f fc F^.^"C'€^.^idb7tco^>. n h n-fejl/D — 7» 7 * JU* — 
i:h7>X77-Lfc. ^C0"7^JU^ — $4 2fe. :i2 P-dCTP T'^^-'U 
LtLATlcD NAW>t~£:c&'A/7£/W "7* U *W -fc*-->3 >St 1 fft/W 7* U ^ 
<t'-y 3 >Sffofc 0 7 f ;U ^ — , 6 5 TC T , 0. l%SDSS^tf0. 
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1 x S S C L7to 

mu. 3 . 8kb{4i!:, mm-ete^niz mxx 2 . 6kb 

J^SCIS^ 7 v KffFfflflSlfc, JF iffl B£ ifcffl S£ I* i5 T t> 3 . 8 k b ttifi 
(C3£ frW\* > K ^^ffi $ fgifl;^I£#5 b ttfc (}gl4B) c 

£ b {lSB#PsT^7tT-, ^WfiiKD ffi^tC^^Tt), 3. 8 k b ft" ifi 7^ T ?^ A 
> K*<tfefcH <* ftfc. 

• (4) t mittlfit$4Jlt5LAT llfi?©?!! (/-" lf>^nyT^ >^ 
v <v h L A T 1 lfi?OS 2 0 2 - 1 5 3 4f gOSItfflStS c.DNAi 

LT?f ofc. 3 m g 0) # U (A) *RNA$l%7^n-x/*^A7^rl:Fy 
JU -ZT SI ifr » L fcWfe-. Zhot^D-X7^J^-i:h7>77 7-tfc. d 
(D-7 4 — £3 7tt*. ^P-dCTPT^^JUfcy^ MAT 1 c DNA 

w>t ^ a ^fcv\^ y u ^-r if - ^ a >^t i Bj6/\-r y u y-r if - -> a > ^ fco 
7>r;u^ — 3 7ti:x. o. l %SDS^ttf o. lxsscfftf Lfc. 

ssaiiist*, mfeM«BBat*t 4 . o k b <nm\,\n > f , wm^mm.mm^w\z 4 . 

$19] 7 (tft7i7lEh7>7#-^-LATl cD^tfco'tt) 
(1) L AT 1 <75«2lfi514C*SttS 4 F 2 h C OtftW 

^ v hL AT llgfc RNAZm&XWmMmizm^l-Z^frm'&li. 7 v h 
LAT llfifc RNAt4 F 2 h citg^c RN A£*l;5PSIJ§t;%I$t 
<D n < -> >fX 0 £fctft L it. 
v -y hLAT llfifc RNA2 5 n g . ^ w h 4 F 2 h clfif c RNA2 
5 n g , feL<fi77 MAT llEf cRNAl 2. 5ng/^*yh4F.2h 
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cSSf cRNAI2.' 5ng£, W « B US \Z £ A T * d L IC «fc ^ T 38 5! * * . 
2Bffl*5Htt5BlH**Ufc. 

d < -> >(Di2 o itffa^ss^j 6 (2) 3e«*fficvi;. utv^-o 

ICfTofc. -r/cC^^, 7 -y h L AT 1 iSfi^ cRNA, 7 7 h 4 F 2 h c its 1 ? 
c R N A . .feL<tt77hLATl iifc^P c RNAi77 h 4 F 2 h c lEf c 
R N A £r£A L fcW#iBHIlS£, ,4 C-D-T^> (50(iM) £#tf3l 0 

(^161) . P -f ^ ><DlX 0 LAT 10*€lI^*fc5P 
MJ^-Cte, WHS £ L Tzk£?£A t fe9P«aflSilR) l/^;i/T'.^ -d ftifi, L AT 1 
i4F2hc £#{cK^£-frfc9P©.ifflaS-etti5 43*fcn-f ^'XBUO&^Sr^l, 

(2) L AT 1 W$§}jilg'll<7)ig&?|r& 
7 -y hLATHS?cRNAt4F2hcl£?c RNASSlCiSIIf: 

P -f -> ><DSS 0 ii^^Sfctt. 77MATI jte^ cRNAi77MF2h 
clfifc RNAS^CffiAt/fcJPSaiaSI^, «TC35ffiW 6 (2) 

i:*i;T*fiufc. m.L . my &&mmmiz. h u ?A-f 

tfiffcs U >3fc 0a*lS«l:*xT, tMJ^Afi 0 (10 0 

m M & ft P U > £ 1 0 0 m M i& ft ^ MJ ^ A ll '2£ A 7t =b <£> ) £ fli V> . tS J£ < * 

* ffl » iK (1 0 OmMttftt h'J^AS 1 0 0mM^;^>|tt hU-5Al:fx. 
*> & # )bzi>m'1 *>\Z&x.X'h. p ^ i> > IS 9 & ^ f~ H 6 12 I s £ ^ & 

i^t, LATiuth | J , ?A'f*>stfS*'r*>t*tt#tt 

12 ®< h7>^^-^-T*5:ttfi^nf:. 
(3) LAT 1 W = *X'J7s-^>f>l/]fsitt 
■I 3 7 5 / b 7 > * # — ^ — <0 5 # X >J * - * > T" >» * ^ait^ £ ff ? . 

- 79 - 



WO 00/14228 PCT/JTP99/04789 

□ -f ■> >(D5t 0 i&^^lft li» 77HATI jftte^P cRNAt77h4F2h 
cl£fc RNA$*i:ftALfc§P§il$ffl^« tuiaHSfi^J 6 (2) f£«£^& 
UT3I»£ L- fz 0 -?-<75 IS * (H'8 1) , Kmfilil!l2 4/iMT*?t, 

(4) LATlfl)«RaiRtt (75y^^^-e<Di^^iIiJ]Di;j;5iillt) 
hLAT 1 jt £ ■=? c RN-At5 >y h 4 F 2 h c jtfc^ c R N A £ IC ri A 

L ft W ® m m (C J: S n<y>ff)SDji*llii:fe^T. |m??#I7S yKRT* 

D -f -> > CD fx 9 &*3SSfc«, ^ -y h L A T 1 jftfi^F- cRNAt7»;HF2h 
cl£f c RNA^*i:aALfcPPfM5ffll\ frK^Sfi^J 6 (2) 1E®77?£ 

(lEflRStt) ro#STR^^#STT> I4 C-P-f->> (2 0wM) cofxOii^^ 

mm bit. 

(1191) , &m<D* ttT S ;8T?, c i s -E*sa**««iK$n 
fc. 4#C n-f -f v.n -f is >, 7i^il/77^>, ^^-^-->. ^n->>, 
tXfy > , I- U 7° h 7 7 > . A' 0 >«L AT 1 it L fc l A C - n -i -> > (DWO 
i^*-*3Sl<ESFLfc. Sfc, I2P7 5 /llil^ro^KTfe. L-DOPA ( A* - 
=¥->V>lPiife*!g) . ^1^777 / (me 1 p h a 1 an) (trEHftH) . h U 
3-Hlt<n-> (EfMm*)!^ >) , +t-^n^->> ( ^ ttJR * )1/ ^ > ) & £ <Z> 
H^^^IIrStt^M&LAT 1 £7>L7i ,4 C-n-r~>>CDIzr) &.*-£lfi* bfc. 

)l> i~ > — -ft )V # > M (2 — ami no — 2 — no r bo rnane — ca rbo 
xylic acid) (BCH) L AT 1 Lfc i4 C - o^f y >OfX 0 ii 

(5) LAT lfllSIjRiit (#17 5yKRV-e©ia(H«KSSKtt51l!tO 

iA^iiSSfc) 

ftST" 5 / gERtf »(K tl/T. LAT1(CJ;S1x0jA^^II^ 

- 80 - 



WO 00/14228 



PCT/JP99/04789 



Jfc. 

§175 J g&KLtf-tWSi&ttK^lfcO a*Hta> 77 M AT llEfc R 
NAt77h4F2hc itfc'F- c R N A*^ tc j£ A L fc9P«<BH&*ffl lr» . fffffigg 
6 (2) £T2*fi£L.fc. fit- SHiL-Tte, 1 4 C - □ < -> > 

*-<7DiK*. ( ,4 C{t-&4*l) . -f 7 □ ~> > ( l4 Cft^i) , 7 x ^. Jl/ 7 

t7fv> ( ' 4 C '{fc^tt) . h'J7 r h77> ( I4 C{t^-«j) > A*'J> ( M Cft& 

en l a t i fflifrj (Dfflifom mnum^ 

L A T 1 & mf£MTZ> ^ v bKtfflmW&W i 1 l i am' s J» tt»T#* L , L 
AT 1 Sr^-r-5fzOjA^^r[fi§-r'5D-P-f->>t)L<J±BCH€r 2" 0 m M J& illi 
{cm SO L , 4 8 If flSST, iSfflJfeiSt£ C ell . Counting Kit-8 
(Dojindo Laboratories lig) &/B loT&W L-fc* £fflfl& 
SB.-4 5 0 n mfc*S W"5«iR (O. D. 4 5 0 ) £ UT«Hetfc. 

CD IS 31 (fg 2 OH) , D-n^yyfeKttBCH^tJinlfcitt, D-o 

LAT 1 JPIWCJ: 3*14 7 5 7 ttlfc 0 & *ESF {c «fc 0 . iSffl J!S tf m HP S?J $ tlfz t. 

n x s n 7c o 

2U£0«J 9 t hC0@-«? <7}®S*ffl L AT 1 jft € ^ 25: Z>* 4 F 2 h c *fi 

^f-cofg^ ( y — -tf > ^ n -y -T- > ^ t «t 4 » W ) 

h L AT 1 ite^CD^6 4 9~1 1 2 8*B«iIC«at5 c DN ABffr 
£ ft] P 31 S m a IT^Ottib, "P-dCTP T7^JHT7"D-7"tLT, 

h#«JllJ*ffllJ&#a>5 PO 1 y (A) + RNAttttiL. :,2 P-dCTP ? )VL 
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a t i d — -r \- =t « a -r "7" >J ' y -y if — <> 3 > & is m. & * ff o Jfc o 

h 4 F 2 h c 1(5^©^ 1 0 6 - 6 4 5 # B CO i&S 48 S "f * c DNAIH" 
$IIIiiP s t I "C « 0 ttl U . ,: P-dCTP T7^JHtyn-7'iLT, 

<7)Bt*IBBl!a«lZ*Jtr»T4. 8kbftStC, LAT lO^BftSnt. 4F2 

hcciLttt, teth EcDmmmmw'v 2 . 2 k b ttjs.\±&m.wwib 

fg IC SB J3& =fc -Sftp-A** 0 . iff fi lfo.#fi|fflfl£#c D audi, CCRF-SB, p 

3 0/OHKTB, / — «f > y n y ^ ^ > 2Hc «t 5 -> 2f ^ ;wa & Hi 3 n & o & 

(12 2 i) o 

HS£0iJ 10 LAT lS^IfFi^tlTWh h BSBtSSfrJtET 2 4ifflil£CD;t jft 

k h.B5lfitflS*3feT 2 4ffliatt. 1 0 % 4^Bn ft $r"B A/ ^fEagle' s minimal es 
sential medium*T?igil«H$ L fc. T 2 4 m%& ^ <Z5 T 5 J m.M 0 & <^M§fc . T 
2 4ilS2 4^^^- MC^Sl, confluent cabfctKtgTtroifc. 7^7 

0 0 Rfc#, l4 C — Y 5 / ^^r^tTDulbecco' s PB 
S (GibcofctSS) S*JPt5^tl:<k?)I»46t. -^tl&ft 0 v Dulbecco" 

s PBSC«tl3ft'#r5utC«kD»7Ut..iit»ft. 0. IN NaOHtl 

ml. mi*~> y^u- ^ b >Jiv><?-\z£.vi&mmv£$:mj£isfc. 

(1) T 2 4 'fflJ&<D n ^ >1X 0 jA^CD N a + fe£M'l 

T 2 4 IB ig"f: iiD-f £/>3kD jA^H^fc43 T t& tlk CD -t- hU r >A-T*>cD^ 
^ ^ Di 7t o 

ll 0 ii* ffl »^ » . n ^ V > ^ ® 0 a.*. IwS* "T * J& tl!L © ^- h >J ^ A < * > <Z) » 

S £ .PL -5 ifS •& fc£ . Dulbecco's P B S IZ x. T . n'J> uptake solution (tg-fb 

&0&2M;:fa51$«J£#*.&a*ofc. d <£> n <h £ , T2 4*fflJISa>n-r->>a>Si 

(2) T 2 4 £ffl US CD a -f y>ftOii*<05*X>J 7, - ^ >5=->ffiJ73^^St 
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T2 4 SB IS £> □ < -> > & 0 & <D = ft X U 7s- / > > ®J ft £ fr o it . 

^•03*5* ( 3S 2 4 a ) ♦ Kmifil 0 0. 3 m M . V m a x {fi fi 2 3 ., 8 70 
p m o I / m g protein /m i ntS-jfc. 

(3) T 2 4aflS<7DO^->>fx02i^©7 5y^S.^^cD^M#lK^SD{l c t^lS 

mnm . 

&y'#i¥iSTT, N C - □ -f •> > (2 0mM) <7)5fc9&**8l2£Lfc. 

^ <Z> 16 a (jg2 SB) . ^ - > , a -f :> > , < V a < -> > . /I U > . 7xz 
j(,77Z>. ^ □ -> > . h l J7°h7r>. tXfy^ai/yXx-f/t. & H c 
i s - R&?S3&Sa<KSS tlfe. T 5 ,/ i^tUit^ L fcf SWIS^St BCHB, □ 
-f->>3fc0i£ ! *.£&<ESb£:. d <DE*IIBiWtS»Ja. Xenopus 
ilSlC L AT 1 £f€§[£ itfc«^<7)^^i-^-r ^>o 

(4) T 2 4lIS©n< ->>S0 OjA^K^^BCHtCckSlfi^llit 
T 2 4 IQJI&c?) ' J C - □ -i 1/ > 0 & . B C HCD#7?flET, B 

CH 5 0mM ?p?£T> BCH lOOraM #£ETT?SI£ b , -ffij£$c7"n 

(m2 6ia) . b cHiz&z>m.mfc%t&mmx$>2> c tww &\ztji.K) , 

(7> K i fifi . l5 6mMT&-r>fc<, 

^JS^l 1 1 bhH»*BIilSt*i9IB'^©75/»flX 0 jA^IEWMB CHffllS 

thKffitaS*T2 4ffljiatt. 10 SS^J&i&l&LiR Eagle' s minimal es 

sential med i urn* Ttg ^MJt L . thDaud illd 2 0 % ^fl& lEifo. « £ 
£ A, £ R P M I » At T # *HU# L fc . T24ffllS*5^BDaud i ftB J1S £ 2 

45tyi/ - ht (80 0/ well),20mM B C H ?3s flq L ilk I 3 & £ 

i/Mi m m l & ^ is iik ^ t 5 b ffl m £ b > *b fla^c * ft ay l ^ . 
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■^(DBm (S2 7B) . T2'4lfettDaud i B AS \Z tt b , IB Jig fil & & 
Trh&Zt, RtfB C HttT 2 4 <B it JB £ » J£ lc ffl Iffl T 5 , Daud ilSSl: 

T 2 4 3fflJJS«L ATI, 4 F 2 h c t fe £ fft % ^ L.T *3 0 (12 11) , I^Sfc 
0] 1 0Ti$tl5J;5l:T2 4 MJ^tC*5 ^Tfi LAT 1 ^fc£it£ @ ft £ ^ , 
^ftlZltf L T. Daud i SBflSHfe^Ttt. L AT 1 ! < ^JITS t> CD CD L A 

t i (nmm^mz&^u 4 f 2.h c ©fgipm^ta $ nt (^221) , je^td 

a u ci i HBllStwiS l^TU, L AT UilliBLTlia^ttASilS. L A T 1 CO 
«ftg?S14 0>3ftlriT 2 4 «UJS , B C HA<i*K&*BIJteie««ft!l£:;SL. 

L AT 1 ^illl/T^S:^i%A4n5D audi SB JIS O if « jo« » '< , B C H # 
&f&mM$hZk&7KZ 15. ^ - t. te> L A T 1 S^t5i^l7 ^ 7 0 jA^^MIS 

Daud iiJS<!:l^«l:4F2hc <n%m.tfi&ihZ tltt^ C CRF-SBilS. 
P 3 0/OHKa8JS (Iff 2 2 HI) K&^Tfci, Daud i fflS&tfflt&lZigMffM 
<, B C H <&8&««:f|< , f 2 4lJStilLATl t4F2 hc^ftCS^i 

mmm 1 3 maisja v^x ic*stts7 ^y^i>5>x#-^-ffl]S'j^BCHco 

yfT, I.CR715 X ICT t7 7> sarcoma 1 8 OIH^IE^il (1X10') L . 
»«SB«k0 75y'»h7>7#-^-»«llBCH. Tiyih^yX^-^ 
— #PflJ3!i*<73*£D-L e u , & I* ifcl 3& * © & V> D - A 1 a £ 3 0 0 m g / k 
g (DfflftT- 1 0 B BBiS:# Lfc. »«««B7«>7©tJE41IBb&. 

1 9 BP^com^©^^:, *fflJi<0*tBBT«£'0y£?£ sarcoma 1 8 0$81I£ 

illf, sarcoma 1 8 0 »l l&&Sffit*Rtf sarcoma 1 8 0 fcT t ? JPg^tSf 

■cttMBgictt^x, ^mizd&fflmtfmmznfc (H28D . ztuznvx. 

sarcoma 1 8 0 £9 Jfc & II & « BCH^g^LfcS. D - L e u * & L 2¥ T fct , 
■tn 6 31 tCct * ftftl^il*^ £> tlfc (^2 8 1) . D - A 1 a T" 
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ttS£4»Sa*^*e»tlS:^ofc'(SB2 8 HI ) , 
(7>ft>XDNAilp D q,- 7 yft > 7 R N A glfq , tr[ # IS ^ & , £fC 7 

ittKifflii&$tn.fii^fis <t l MM as <a *t m 

< tt^-O — fflS, »^>;^*3-Kt5RNAeU<tt^O-S. ISDN A 
IC A < !7* U ^ -f XtSDNA, ISDN ASr-g-tJ^^^^ ^ — > iDNAf Kli 

is^? ^— -e^Ki6*s tifc^Kessaiaa, isr n a #3* a 2 n^iajia. as*> 

SSfflJIS. USD N A<B-«R*lfcttte«8tt LT&*«lttD N A. SRNA«-S*ft 
WttStt LT J&*«»R N A, K^flcSfcttKfitfr ©-'a5*«ltt LTJiSattlin: 

sfc. $i^<ddn a, r-n Afes v^m^Kagfiiaiiia^wa^ <o«iK*ffi 

SS IB <7) 4? > ^ G> m R N A ^ G) * HL S T 2> IK JW* imRNA^b*ll^<D 
4» WI^^OfSaR^K^T^^&L * * ^ tttt^ > A* ^ Wflil CD # £: <£> ffl S f£ ffl 
*lfi*-r*ll8ffllJa:£W»9JISI:ffl-. X * 'J — =.>{? UtJ* — 4* — S?— > 7 

- 85 - 



PCT/JP99/04789 



WO 00/14228 




„ M Zf iz m 3t nj fig £ ft * „ 
$bi:> *fEW©DNA<Z3 — SP3feOtCRN A«>— gRtt. 3 □ - — A -f 7* U ^ -f 

7U^<XtSDNA*5^ttRNASPISlt5.1^(0yD-^iLTlftnI(!6 
* 56 SHOD N AO — BIS. KDNAlCffilWftDNA. * S t, # 56 38 

' 7> b & &N>-rz> Z.£.WV & £ (Z5 J; -5 R fff- <* tifcizf?- F7 > ^ Mi, 

^ « * 56 93 <B ^ >A°^ <Z) ^ IS 8ft IB AFT* £ tCi 0, *$6 

Bj^^ > A ^7 <73£«3fcWttfiBj&*5£#£ n& H«k 3 iz-T SEIg-S t U T #t "51 T 

o 

*f£^<p^ w< * s. -r- as m # c » * zfzm-? s brie teams*© 

fit (tJ? 'J i7 d — ^-;H^tflc) MuHc^E y 9 n— ^-;uBtfftt, Rfl-^F- fci$g-&-r 5 d <h 
£«fc 0 Ifc « 14 55 IB* (*ln) t4^ti:«t5fitftEISSitl/t 

(DfcftW <D 9 > /\° ^ <75 fg 31 1£ ftg <£> #t (*39EiftlSI5fefe, ^xX^>yo7 EL 
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o fc«8*fit<fc<J:PSH$»i, * f€ <0 D N A S fc <D - 8fS i±i *J SEtS -> 

> /\° # $ n — FT 5 i»:e^o|S]^fz*5 £ £tft (#J*J£. If If > ^ n >y ^ 4 > ^\ 
F.I SH&£) iCfett^fSmi LT-ffi«?ItBT»S. 

JSSftRNAte. Jfflllg. &J8 & 5 >W4KS»C*5JtS*^W <B * >r\2 S3- Kt5 
mRNA<755e^ttJH^»W ( 7 - If > ^ □ 5=- ^ > ^ ft £ ) C is It £ t L T 
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if m o m m 

1 . 7 5 «/ ^C0iiffl^ft'\CD$iiiKl£!&3>-r &ti£?} $f t5I8SiI^ W< * 

□ < •>> (Leu) . -fV □-<->> (He) , 7ii^77i> (Phe) , ^ 
*=.> (Met). ^n'->> (Tyr).. h U 7 h 7 7 / (Trp). /\* 'J > (Val) ft fc * 

^ v > (His)^ b & sif* biiwrn < <hfe liioTs/ioisa^'v© 

2. *-fyiIfi|«*>/t2M;:#-S£n*4F 2^>A°^X«^(7)-g|5<!i^#L 

3. ^^7"nil^>/^i:^I^n54 F 2^>;^^, IS^J#^6^u< 
(i 8 icSS©<D 7 5 J ^-co-Hflco 7 5 / mWfX.9i* llf Klift 

4. thXtt7';ha*0^>/^T»5 If 3< cofSlfflfg 1-3 vvfft'fo fc- 
IS ft co * > n $ . 

5. tie (i) *fctt(2) ©^tn*©7 ^ y g? se £ ir -r & if 3fccD$affl:i§ 
i ~ 4 iico ^-rn^tcis® CD ^ >/\° 2 „ 

( 1 ) 15 ?'J S ^ 2 S L < « 4 fwfE «(C7 5y»E5ii : £ & 

(2) E^J#^ L < 4 lwffitt©7 5 /ttlE^Jtis^T. lgKSgci 
COT ~ iftSL < St! 2 ft Ac 7 5 /^SS^'Jo 

6. S£?'J#^- 2 Xtt 4 fcfE«CD7 5 J & IE?!!* CD 81$ #7 5 / ffi 

7. sfj)tco®iaiii~5 3i co ^fni» tsa* co z, nz&zi — k-t^dn a. 

8. thX(i7";hfll*OD NAT*5tt*0'HBS 7 JStClEiECO D NA. 

9 . |£^J## 1 K£tt©ift£BE?iJ0>t££*^ 66J1S 1 586 coikSS£?'JXte 
@E£'J#^ 3 tfE®CDi&SiE?'JcDi£S#^ 6 4 TiM 1 5 9 9 CDJ£Sia£iJ £ *f-f £ D 
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D N A. 

10. T 5 y KcolBIJiart'^<03l oa**«, yilBIW^ >/t^fc^Stsn-5 
4F2? wt^Xte-t<0— 8B£##TlC*^Ta^£ft*«]e3E-®*' > A ° * * ^ 
- K "t at CD $a S 3? 9 ^ C 15 WL <D D N A „ 

11. -9 -f > A° ^ SIS ns 4 F 2 * >/n° £ BE^J*-^- 6 

ft- in $ tifc 7-5 7 ^§E?'J &W-f £ * Wt£ o si* ® fgfflSg 1 0 IS ft CO D 
N A = 

i 2. mM<Dm.mw> i ~ i 1 « t sa« <o d n a e m » s n# « r n a . 

1 3. RNA^E^'lf ^2 6.X ti 2 7(ClE®CD^SiH?'J ; £^"-r^RNA-eS§ 
Mf3R<7D«Iia® 1.2 JStCSEIKWRN A. 

14. lit3fcCD?Sfflg§7~ll JSO tr»fn*> {ClE®C0DNA^^tr^?l^i7^ — o 

15. »3jc©«5fflS 1 4 3l^lE«cD5!^^^ 37 - T* J£ 5? i£ & £ tlfe^f lij^ffl 

16. »JBK<£ 81 $ 6CE5l#f 5 CERCSSEW.ClfiStf i 1 

0 7)5 1 6 9 6 <Z>ffi«E?U 1 6 9 6 ©SSCPgfli T AG. T 
GAf L<(iTAATS5n^^ftl*l^fflt>t >*££E?"J>&> 6 13. 
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<160> 27 

<2I0> 1 
<211> 4539 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> 5'UTR 
<222> (1). . (65) 

<220> 
<221> CDS 

<222> (66). . (1589) 
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<220> 

<22i> 3'UTR 

<222> (1590). . (4474) 

<400> 1 

cggcgcgcac actgctcgct gggccgcggc tcccgggtgt cccaggcccg gccggtgcgc 60 

agagc atg gcg ggt gcg'ggc ccg aag egg cgc gcg eta gcg gcg ccg gcg 110 
Met Ala Gly Ala Gly Pro Lys Arg Arg Ala Leu Ala Ala Pro Ala 
1 5 10 15 

gec gag gag aag gaa gag gcg egg gag aag atg ctg gee gec aag age 158 
Ala Glu Glu Lys Glu Glu Ala Arg Glu Lys Met Leu Ala Ala Lys Ser 

20 25 30 

gcg gac ggc teg gcg ccg gca ggc gag ggc gag ggc gtg ace ctg cag 206 
Ala Asp Gly Ser Ala Pro Ala Gly Glu Gly Glu Gly Val Thr Leu Gin 
35 40 45 

egg aac ate acg ctg etc aac ggc gtg gec ate ate gtg ggg acc att 254 
Arg Asn lie Thr Leu Leu Asn Gly Val Ala lie lie Val Gly Thr lie 
50 55 60 

ate ggc teg ggc ate ttc gtg acg ccc acg ggc gtg etc aag gag gca 302 
He Gly Ser Gly He Phe Val Thr Pro. Thr Gly Val Leu Lys Glu Ala 
65 70 75 

ggc teg ccg ggg ctg gcg ctg gtg gtg tgg gee gcg tgc ggc gtc ttc. 350 
Gly Ser Pro Gly Leu Ala Leu Val Val Trp Ala Ala Cys Gly Val Phe 
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ggc gcg 
Gly Ala 
100 

- ggc gac 
Gly Asp 
1 15 

etc aag 
Leu Lys 

a t c . g _t g 
lie Vai 

acc tgc 
Thr Cys 

?tg ctg 
V a 1 Leu 
180 

:gg gle 
Arg Val 
195 



85 

etc tgc tac 
Leu Cys Tyr 

tac gec tac 
Tyr Ala Tyr 

c tc tgg ate 
Leu Trp lie 
135 

gec ctg gt c 
Ala Leu Val 
150 

ccg gtg ccc 
Pro Val Pro 
165 

ctg etc acg 
Leu Leu Thr 

cag gat gec 
Gin Asp Ala 



90 

gcg gag etc 
Ala G 1 u Leu 
105 

atg c Ig gag 
Met Leu Glu 
120 

gag ctg etc 
Glu Leu Leu 

ttc gec acc 
Phe Ala Thr 



gag gag gca 
Glu Glu Ala 
170 

gec gtg aac 
Ala Val Asn 
185 

1 1 t gee gee 
Phe Ala Ala 
200 
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ggc acc acc 
Gly Thr Thr 

gtc tac ggc 
Val Tyr Gly 
125 

ate ate egg 
lie He Arg 
140 

tac ctg etc 
Tyr Leu Leu 
155 

gee aag etc 
Ala Lys Leu 

tgc tac age 
Cys Tyr Ser 

gec aag etc 
Ala Lys Leu 
205 



95 

ate tec 398 
lie Ser 
1 10 

teg ctg 446 
Ser Leu 

cct tea 494 
Pro Ser 

aag ccg 542 
Lys Pro 

gtg gec 590 

Val Ala 
175 

gtg aag 638 

Val Lys 

190 

ctg gee 686 

Leu Ala 
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c tg gcc c tg 
Leu Ala Leu 
210 

gtg tec aa t 
Val Ser Asn 
225 

gtg ggg aac 
Val "Gly" Asn 
240 

gga tgg aat 
Gly Trp Asn 

aga aac ctg 
Arg Asn Leu 

gtg t ac gtg 
Val Tyr Val 
290 

cag a t g ctg 
Gin Met Leu 
305 



ate ate ctg 
lie lie Leu 

eta ga t ccc 
Leu Asp Pro 

a 1 1 gtg ctg 
He Val Leu 
245 

t ac t tg aa t 
Tyr Leu Asn 
260 

ccc ctg gcc 
Pro Leu Ala 
275 

c t g acc aac 
Leu Thr Asn 

teg tec gag 
Ser Ser Glu 



ctg ggc t tc 
Leu Gly Phe 
215 

aac ttc tea 
Asn Phe Ser 
230 

gca tta tac 
Ala Leu Tyr 

ttc gt c- aca 
Phe Val Thr 

ate ate ate 
He He He 
280 

ctg gcc t ac 
Leu Ala Tyr 
295 

gcc gtg gcc 
Ala Val Ala 
310 



gtc cag ate 
Val Gin He 



1 1 1 gaa ggc 
Phe Glu Gly 
235 

age ggc c tc 
Ser Gly Leu 
250 

gag gaa atg 
Glu Glu Met 
265 

tec ctg ccc 
Ser Leu Pro 

ttc acc acc 
Phe Thr Thr 



gtg gac 1 1 c 
Val Asp Phe 
315 



ggg aag ggt 
Gly Lys Gly 
220 

acc aaa ctg 
Thr Lys Leu 

t 1 1 gcc t a t 
Phe Ala Tyr 

ate aac ccc 
1 1 e Asn Pro 
270 

ate gtg acg 
He Val Thr 
285 

ctg tec acc 
Leu Ser Thr 
300 

ggg aac tat 
Gly Asn Tyr 



gat 734 
Asp 

gat 782 
Asp 

gga 830 

Gly 

255 

tac 878 
Tyr 

ctg 926 
Leu 

gag 974 
Glu 

cac 1022 
His 
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cig ggc gtc atg tec tgg ate ate ccc gtc ttc gtg ggc ctg tec tgc 1070 

Leu Gly Val Met Ser Trp lie He Pro Vai Phe Val Gly Leu Ser Cys 

320 325 330 335 

ttc ggc tec gic aat ggg tec ctg ttc aca tec tec agg etc ttc ttc. 1118 

Phe Gly Ser Val Asn Gly Ser Leu Phe Thr Ser Ser Arg Leu Phe Phe 

340 345 . 350 

gtg ggg tec egg gaa ggc cac ctg ccc tec ate etc tec atg ate cac 1166 

Val Gly Ser. Arg Glu Gly His Leu Pro Ser lie Leu Ser Met lie His 

355 360 365 

cca cag etc etc ace ccc gtg ccg tec etc gtg ttc acg tgt gtg atg 1214 

Pro Gin Leu Leu Thr Pro Val Pro Ser Leu Val. Phe Thr Cys Val Met 

370 . 375 380 

acg ctg etc tac gee ttc tec aag gac ate ttc tec gtc ate aac ttc 1262 

Thr Leu Leu Tyr Ala Phe Ser Lys Asp lie Phe Ser Val He Asn Phe 

385 390 395 

ttc age ttc ttc aac tgg etc tgc gtg gee ctg gee ate ate ggc atg 1310 

Phe Ser Phe Phe Asn Trp Leu Cys Val Ala Leu Ala He He Gly Met 

400 405 410 41 5 



1358 



ate tgg ctg cgc cac aga aag cct gag ctt gag egg ccc ate aag gtg 
He Trp Leu Arg His Arg Lys Pro Glu Leu Glu Arg Pro He Lys Val 
420 425 430 



aac ctg gee ctg cct gtg ttc ttc ate ctg gee tgc etc ttc ctg ate 1406 
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Asn Leu Ala Leu Pro Val Phe. Phe lie Leu Ala Cys Leu Phe Leu lie 
435 440 445 

gcc gtc tec ttc tgg aag aca ccc gtg gag tgt ggc ate ggc ttc ace 1454 
Ala Val Ser Phe Trp Lys Thr Pro Val Glu Cys Gly lie Gly Phe Thr 
450 455 460 

ate ate etc age ggg ctg ccc gtc tac ttc ttc ggg gtc tgg tgg aaa 1502 
lie He Leu Ser Gly Leu Pro Val Tyr Phe Phe Gly Val Trp Trp Lys 
465 470 475 

aac aag ccc aag tgg etc etc cag ggc ate ttc tec acg ace gtc ctg 1550 
As,n Lys Pro Lys Trp Leu Leu Gin Gly. He Phe Ser Thr Thr Val Leu 
480 485 490 495 

tgt cag aag etc atg cag gtg gtc ccc cag gag aca tag ccaggaggcc 1599 
Cys Gin Lys Leu Met Gin Val Val Pro Gin Glu Thr 
500 505 

gagtggctgc eggaggagea tgegcagagg ccagttaaag t aga t cacc t cc t cgaaccc 1659 

actccggttc cccgcaaccc acagctcagc tgcccatccc agtccctcgc cgtccctccc 1719 



aggtegggea gtggaggctg ctgtgaaaac tctggtacga atctcatccc tcaactgagg 1779 



gccagggacc caggtgtgcc tgtgclcctg cccaggagca gcttttggtc tccttgggcc 1839 



ctttttccct tccctccttt gtttacttat atatatattt tttttaaact taaattttgg 1899 
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gtcaacttga caccactaag atgattttlt aaggagctgg gggaaggcag gagccttcct 1959 

llclccigcc ccaagggccc agaccctggg caaacagagc iacigagaci tggaacctca 2019 

itgctacgac agacttgcac tgaagccgga cagctgccca gacacatggg cftgtgacal 2079 

tcgtgaaaac caaccctgtg ggcttatgtc tctgccttag ggtttgcaga gtggaaactc 2139 

agccgtaggg tggcactggg agggggtggg ggatc tgggc aaggtgggtg attcctccca 2199 

ggagg t gc t t gaggccccgii . t gga.S t c ti g acca t a a t cc t agccccgag acaccatcct 2259 

gagccaggga acagccccag ggt tgggggg tgccggcatc tcccctagct caccaggcct 2319 

ggcctctggg cagtgtggcc tctt.ggctat ttctgttcca gttttggagg ctgagttctg 2379 

gltcatgcag acaaagcccl gtccttcagt cttctagaaa cagagacaag aaaggcagac 2439 

acaccgcggc caggcaccca tgtgggcgcc caccctgggc tccacacagc agtgtcccct 2499 

gccccagagg tcgcagctac cctcagcclc caatgcattg gcctctgtac cgcccggcag 2559 

ccccltctgg ccggtgctgg gttcccactc ccggcctagg cacctccccg ctctccctgt 2619 

cacgctcatg tcctgtcctg gtcctgatgc ccgttgtcta ggagacagag ccaagcactg 2679 

ctcacgictc tgccgcctgc gtttggaggc ccctgggctc tcacccagtc cccacccgcc 2739 

tgcagagagg gaactagggc accccttgtt Ictgttgttc ccgtgaattt ttttcgctal 2799 
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gggaggcagc cgaggcctgg ccaatgcggc ccactttcct gagctgtcgc tgcctccatg 2859 



gcagcagcca aggaccccca gaacaagaag acccccccgc aggatccctc ctgagctcgg 2919 
ggggctctgc cttctcaggc cccgggcttc ccttctcccc agccagaggt ggagccaagt 2979 



ggtccagcgt cactccagtg ctcagctgtg gc t ggaggag c tggcc t gtg gcacagccct 3039 



gagtgtccca agccgggagc caacgaagcc ggacacggct tcactgacca gcggctgctc 3099 



aagccgcaag ctctcagcaa gtgcccagtg gagcctgccg cccccacctg ggcaccggga 3159 
ccccctcacc atccagtggg cccggagaaa cctgatgaac agttlgggga ctcaggacca 3219 
gatgtccgtc tctcttgctt gaggaatgaa gacctttatt cacccctgcc ccgttgcttc 3279 
ccgctgcaca tggacagact tcacagcgtc tgctcatagg acctgcatcc ttcclgggga 3339 
cgaattccac tcgtccaagg gacagcccac ggtctggagg ccgaggacca ccagcaggca 3399 
ggtggactga ctgtgttggg caagacctct t ccc t c t ggg . c c t gt t c t c t tggctgcaaa 3459 



taaggacagc agctggtgcc ccacctgcct ggtgcattgc tgtgtgaatc caggaggcag 3519 

tggacaicgt aggcagccac ggccccgggt ccaggagaag tgctccctgg aggcacgcac 3579 

cacigcticc cactggggcc ggcggggccc acgcacgacg icagcctctt accttcccgc 3639 
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ctcggctagg ggtcctcggg atgccgttct 



tgcctcaagg atacagggag ccggcggcct 
igcggctgtg ggcgagcatg ggg : gctgcca 



aatggctggg gccgctgggg tccgtcttca 



ctggggtggg agctcctccg cagaaggttg 



tgtglgcccc actccagcct ggggacccca 



gctgactgag gcctgcitcc ccctccccct 

ggccaccgca ggggactgtc tcagaagact 

cactgacaaa cgtccccagc ggtttccact 

caccacaaca agcaagtgca ttttcagtcg 



actaatttaa agatg.ctgtc ggcaccatgt 



tgctgctctg cgtggcgcag gtgccatgcc 



gccatccact gtgacgtcgg ccgaccaggc 



tggctgggac cttctttatt ctgtgttaat 



tagggtgttc tggctttttl gtggggtttt 
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gttccaacct cctgctctgg gaggtggaca 3699 

ctcgacggca cgcacttgcc tgttggctgc 3759 

gcgtctgttg tggaaagtag ctgctagtga 3819 

cactgcgcag gtctcttctg ggcgtctgag 3879 

gtggggggtc cagtctgtga tccttggtgc 3939 

cttcagaagg taggggccgt gtcccgcggt 3999 

cctgctgtgc tggaattcca cagggaccag 4059 

tgatttttcc gtccctfttt ctccacactc 4119 

tgtgggcttc aggtgttttc aagcacaacc 4179 

ttgtgctttt itgttttgtg ctaacgtctt 4239 

ttatttattt ccagtggtca tgctcagcct 4299.. 

tgctccctgt ctgtgtccca gccacgcagg 4359 

tggacaccct ctgccgagta atgacgtgtg 4419 

ggctaacctg ttacactggg ctgggttggg 4479 

tatttitaaa gaaacactca atcatcctag 4539 
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<210> 2 

< 2 1 I > 507 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Mel Ala Gly Ala Gly Pro Lys Arg Arg Ala Leu Ala Ala Pro Ala Ala 
1 5 10 15 

Glu Glu Lys Glu Glu Ala Arg Glu Lys Mel Leu Ala Ala Lys Ser Ala 
20 25 30 

Asp Gly Ser Ala Pro Ala Gly Glu Gly Glu Gly Val Thr Leu Gin Arg 
35 40 45 

Asn He Thr Leu Leu Asn Gly Val Ala He lie Val Gly Thr He He 
50 55 60 

Gly Ser- Gly lie Phe Val Thr Pro Thr Gly Val Leu Lys Glu Ala Gly 
65 70 75 80 

Ser Pro Gly Leu Ala Leu Val Val Trp Ala Ala Cys Gly Val Phe Ser 
. 85 90 95 

He Val Gly Ala Leu Cys Tyr Ala Glu Leu Gly Thr Thr He Ser Lys 
100 105 110 
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Ser Gly Gly Asp Tyr Ala Tyr Met Leu Glu Val Tyr Gly Ser Leu Pro 

115 120 125 

Ala Phe Leu Lys Leu Trp lie Glu Leu Leu lie lie Arg Pro Ser Ser 

130 135 140 

Gin Tyr He Val Ala Leu Val Phe Ala Thr Tyr Leu Leu Lys Pro Leu 

145 150 155 160 

Phe Pro Thr Cys Pro Val Pro Glu Glu Ala Ala Lys Leu Val Ala Cys 

165 170 175 

Leu Cys Val Leu Leu Leu Thr Ala Val Asn Cys Tyr Ser Val Lys Ala 

180 185 190 

Ala Thr Arg Val Gin Asp Ala Phe Ala Ala Ala Lys Leu Leu Ala Leu 

1 95 200. 205 

Ala Leu He lie Leu Leu Gly Phe Val Gin lie Gly Lys Gly Asp Val 

210 215 220 

Ser Asn Leu Asp Pro Asn Phe Ser Phe Glu Gly Thr Lys Leu Asp Val 

225 230 235 240 

Gly Asn He Val Leu Ala Leu Tyr Ser Gly Leu Phe Ala Tyr Gly Gly 

245 250 255 



Trp Asn Tyr Leu Asn Phe Val Thr Glu Glu Met He Asn Pro Tyr Arg 
260 265 270 
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Asn Leu Pro Leu Ala He He lie Ser Leu Pro He Val Thr Leu Val 
275 280 285 

Tyr Val Leu Thr Asn Leu Ala Tyr Phe Thr Thr Leu Ser Thr Glu Gin 
290 295 300 

Met Leu Ser Ser Glu Ala Val Ala Val Asp Phe Gly Asn Tyr His Leu 
305 310 315 320 

Gly Val Met Ser Trp He He Pro Val Phe Val Gly Leu Ser Cys Phe 
325 330 335 

Gly Ser Val Asn Gly Ser Leu Phe Thr Ser Ser Arg Leu Phe Phe Val 
340 345 350 

Gly Ser Arg Glu Gly His Leu Pro Ser He Leu Ser Met lie His Pro 
355 360 365 

Gin Leu Leu Thr Pro Val Pro Ser Leu Val Phe Thr Cys Val Met Thr 
370 375 380 

Leu Leu Tyr Ala Phe Ser Lys Asp He Phe Ser Val He Asn Phe Phe 
385 390 395 400 



Ser Phe Phe Asn Trp Leu Cys Val Ala Leu Ala He He Gly Met He 
405 410 415 



Trp Leu Arg His Arg Lys Pro Glu Leu Glu Arg Pro He Lys Val Asn 
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420 425 430 

Leu Ala Leu Pro Val Phe Phe He Leu Ala Cys Leu Phe Leu lie Ala 
435 440 445 

Val Ser Phe Trp Lys Thr Pro Val Glu Cys Gly lie Gly Phe Thr lie 
450 455 . 460 

He Leu Ser Gly Leu Pro Val Tyr Phe Phe Gly Val Trp Trp Lys Asn 
465 470 475 480 

Lys Pro Lys Trp Leu Leu Gin Gly He Phe Ser Thr Thr Val Leu Cys 
485 490 495. 

Gin Lys Leu Met Gin Val Val Pro Gin Glu Thr 
500 505 



<210> 3 

<21 1> 3455 

<212> DNA 

<213> Rat 

<220> 

<221> 5' UTR 

<222> (1). . (63) 

<220> 

< 2 2 1 > CDS 
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<22 2> (64). . (1-602) 

<220> 

<221> 3' UTR 

<222> (1603). . (3455) 

<400> 3 

cgcggagagc ggclcggccg cgcgcacgcc gggtatccag gccgagccgg gaacgtcgag 60 

age atg gcg gtc gcg ggc gca aag egg cgc gcg gtt gcg gec ccc gcg 108 
Mel Ala Val Ala Gly Ala Lys Arg Arg Ala Val Ala Ala Pro Ala 
15 10 15 

acg acg gcg gcg. gag gag gag egg cag gcg egg gag aag atg ctg gag 156 
Thr Thr Ala Ala Glu Glu Glu Arg Gin Ala Arg Glu Lys Met leu Gl u 
■ * 20 * 25 30 

gcg egg cgc ggg gac ggc gcg gac ccc gag ggc gaa ggc gtg ace ctg 204 
Ala Arg Arg Gly Asp Gly Ala Asp Pro Glu Gly Glu Gly Val Thr Leu 
35 40 45 

cag cgc aat ate aca ctg ate aat ggt gtg gee ate ata gtg ggc acc 252 
Gin Arg Asn He Thr Leu He Asn Gly Val Ala He He Val Gly Thr 
50 55 60 

ate ate ggt teg ggc ate ttc gtg acg ccc acc ggc gtg etc aag gaa 300 
He He Gly Ser Gly He Phe Val Thr Pro Thr Gly Val Leu Lys Glu 
65 70 75 



14 / 62 



WO 00/14228 



PCT/JP99/04789 



gcc ggc teg ccc gga ctg teg. ctt gtg gtg tgg get gtg tgc ggc gtc 
Ala Gly Ser Pro Gly Leu Ser Leu Val Val Trp Ala Val Cys Gly Val 
80 85 90 95 



348 



itc tec ate gig ggc gca ctg tgc tac gcg gag ctg ggc act ace ate 
Phe Ser lie Val Gly Ala Leu Cys Tyr Ala Glu Leu Gly Thr Thr He 
100 105 110 



396 



tea aag tea ggc ggc gac tat gcc tac atg cla gag gtc tac ggc teg 
Ser Lys Ser Gly Gly Asp Tyr Ala Tyr Met Leu Glu Val Tyr Gly Ser 
115 120 125 



444 



ctg ccc gcc ttc etc aag etc tgg ate gag ctg etc ale att egg ccc 
Leu Pro Ala Phe Leu Lys Leu Trp He Glu Leu Leu He He Arg Pro 
130 135 140 



492 



tec tea cag lac ate gtg gcg ctg gtc ttc gcc aca tac ctg etc aag 
Ser Ser Gin Tyr He Val Ala. Leu Val Phe Ala Thr Tyr Leu Leu Lys 
145 150 155 



540 



ccg gtc ttc ccc act tgt ccc gtg ccc gag gag get gcc aag etc gtg 
Pro Val Phe Pro Thr Cys Pro Val Pro Glu Glu Ala Ala Lys Leu Val 
160 165 170 175 



588 



gcc tgc etc Igc gtg eta eta etc acg get gtg aac tgc tac agt gtg 636 
Ala Cys Leu Cys Val Leu Leu Leu Thr Ala Val Asn Cys Tyr Ser Val 
180 185 190 



aag get get ace cgt gtg cag gat gcc ttt gcg get gcc aaa ctg ctg 
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Lys Ala Ala Thr Arg Val Gin Asp Ala Phe Ala Ala Ala Lys Leu Leu 

195 200 205 

gcc ctg gcc etc ate ate ctg etc ggc ttc.atc.-cag atg gga aag gac 732 

Ala Leu Ala Leu He He Leu Leu Gly Phe He Gin Met Gl-y Lys Asp 

210 215 220 



ata gga caa ggg gat gca tec aac ctg cac.cag aag ttg tec ttt gaa 
He Gly Gin Gly Asp Ala Ser Asn Leu His Gin Lys Leu Ser Phe Glu 
225 230 235 



780 



ggc acc aat ctg gac gtg ggg aac att gtg ttg gca ttg tac agt ggc 
Gly Thr Asn Leu Asp Val Gly Asn lie Val Leu Ala Leu Tyr Ser Gly 
240 245 250 . 255 



828 



etc tic gcc tac gga gga tgg aac tat ctg aat ttt gtc acg gag gag 
Leu Phe Ala Tyr Gly Gly Trp Asn. Tyr Leu Asn Phe Val Thr Glu Glu 
260 265 270 



876 



atg ale aac ccc lac agg aac etc ccc ctg gcc ate ate ate tec ttg 
Met He Asn Pro Tyr Arg Asn Leu Pro Leu Ala He He lie Ser Leu 
275 280 " 285 



924 



ccc att gtc acc ctg gtc tat gtg ctg acg aac ctg gcc tac ttc act 
Pro He Val Thr Leu Val Tyr Val Leu Thr Asn Leu Ala Tyr Phe Thr 
290 295 300 



972 



acc ctg tct acc aac cag atg ctg aca tct gaa gcc gtg get gtg gat 1020 
Thr Leu Ser Thr Asn Gin Met Leu Thr Ser Glu Ala Val Ala Val Asp 
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315 
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1 1 1 ggg aac 

Phe Gly Asn 
320 

gig ggc t tg 

Val Gly Leu 

tea aga c i g 

Ser Arg Leu 



tac cac ctg 

Tyr Hi s Leu 
325 

tec t gc 1 1 c 

Ser Cys Phe 
340 

t t c tie gtg 

Phe Phe Val 
355 



gga gtc atg 
Gly Val Met 



ggc tct gtc 
Gly Ser Val 

gga tec agg 
Gly Ser Arg 
360 



tec tgg ate 

Ser Trp lie 
330 

aat ggg tct 

Asn Gly Ser 
345 

gag ggc cac 

Glu Gly His 



a 1 1 cc t gtc 
lie Pro Val 



ctg t tc acg 
Leu Phe Thr 
350 

c tg cc t tec 
Leu Pro Ser 
365 



ttc 1068 
Phe 

335 

tec 1116 
Ser 



ate 1164 
He 



etc tec atg 
Leu Ser Met 
370 

t ic acg tgt 
Phe Thr Cys 
385 

tec ate ate 

Ser He He 
400 

gee ate ate 

Ala He He 



ate cac cca 
He His Pro 

gtc atg acc 
Val Met Thr 

aac ttc ttc 
Asn Phe Phe 
405 

ggc atg atg 
Gly Met Mel 
420 



cag c 1 1 ctg 
Gin Leu Leu 
375 

ctg atg tac 
Leu Met Tyr 
390 

age ttc ttc 
Ser Phe Phe 

tgg etc cgc 
Trp Leu Arg 

17 



aca ccg gtg 
Thr Pro Val 

gee ttc tec 
Ala Phe Ser 
395 

aac tgg ctg 
Asn Trp Leu 
410 

ttt aag aag 
Phe Lys Lys 
425 

/ 62 



cca tea ctg 
Pro Ser Leu 
380 

aga gac ate 
Arg Asp 1 1 e 

tgt gtg gec 
Cys Vai Ala 

cct gag ctg 
Pro Glu Leu 
430 



gtg 1212 
Val 

ttc 1260 
Phe 

ctg 1308 

Leu 

415 

gag 1356 
Glu 
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c g 1 c c c ate 
A r g Pro lie 

tgc c I c t tc 
Cys Leu Phe 
450 

ggc att ggc 
Gly He Gly 
465 

ggt gig tgg 
Gly Val Trp 
480 



aag gtg aat 
Lys Val Asn 
435 

etc ate gee 
Leu lie Ala 

t t c gee ate 
Phe Ala lie 

tgg aaa aac 
Trp Lys Asn 
485 



ctg gee etc 
Leu Ala Leu 
440 

gtg tec t tc 
Val Ser Phe 
455 

ate etc age 
lie Leu Ser 
470 

aag ccc aaa 
Lys Pro Lys 



cca gtg t t c 
Pro Val Phe 



tgg aag aca 
Trp Lys Thr 

ggg ctg cc t 
Gly Leu Pro 
475 

tgg ate ctg 
Trp He Leu 
490 



t 1 1 ate ctg 

Phe lie Leu 
445 

ccc ctg gag 

Pro Leu Glu 
460 

gtc t ac tie 

Val Tyr Phe 

cag gtc ate 

Gin Val He 



gee 1404 
Ala 



tgc 1452 
Cys 

ttt 1500 
Phe 

ttc 1548 

Phe 

495 



tec gtg ace gtg etc tgc cag aag ctg atg cag gtg gtt cct cag gag 1596 
Ser Val Thr Val Leu Cys Gin Lys Leu Met Gin Val Val Pro Gin Glu 
500 505 510 

act t ag ccacgtgt cc tgggtgccgc gggagagtgc actgtgactg cttccagaca 1652 
Thr 

actcaccttt ggaaaagcag cgtccaggcc cgtcatcccc acagctccag tgagcaccac 1712 
taactatctt aacaccatcc gctgtccctc aaaggtcagg tgtccacagt ggccgtgaaa 1772 



gaaacctggt acgaatttgg tcccagatgg tgaccatcca tgcatacata gcagccactg 1832 
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tgaggtgtgc tgtggcctga ggcctggtcE ttctgacttt ggggactgcc acatctgggc 1892 
tttctcctct atgatttttl gttttgtttt tgtagcgttc atttgggtca agtttacact 1952 
accgagatga ttattttttg acaaaacagg gtagcaaaga gcaggagatg gtgtggccgg 2012 
acagtccggc tctgagtggg aactgcaggc cacagctctt ctccgactgt tgttcgttca 2072 
gtagcacatt gtggctggag gggaccacat cactgtcacc aagtcagaac tactgagact 2132 
caaacatcac cttttccact gtggacttgc actgacaaac ggacgatgaa tgtgctagct 2192 
Igggtttgag lltlctgggl ctglcclaga gatgaaaccc caacclgacc cacgaggcag 2252 
agctctactg tgggtcattt gttccattgt aaatgcagag ctccggtctg accactctga 2312 
agtcctggtg altccccttc ccc tggc t cc aaa t gaaaga cctctgcagc cataacccta 2372 
gtggcacctg gccaccaact gtcaactgcg gggccatgtg ctcctgtgca cacaagctgg 2432 
ctctacacai tcaaggggca ctgctctggg Icttactccc igtcccaccc cagctctcct 2492 
agaaccagac cggcaccatg gggctccacc acacacctct gtccacctcc ataattcctg 2552 
agactgclag cagctctctg tcaagtcacc accgtccccc ctcagccccc cgggccactg 2612 
ticaaaagaa taggcaccaa ctacccttct gctctctgcc acctgtgtga cgtgaccact 2672 
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ccagctccc t gagcgtgaaa 



gtc tgt tccg gggagacggt 



gaaggacitg agggcaigag 



cc tgaggggg tgt caac tgg 



t c t cc tgggg 1 1 ccc t tgt g 



gaaggc tctc cagagatgtg 



ggcaagt c 1 1 ggt ccacgt t 
ccUat tc tga tgtcc tgagg 



ccacagtcat t tggcccaat 



aacccccc tg cc tggccc 1 1 



accacactgg gtccacctgc 



c ta t tgt at t aatgac tagt 



gt t tgtgagg c t t t t tgat t 



tc t 
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actgctggci acgtgctgct gtccctcctg tgtgggacca 2732 
tgagtccagc agcacatcca ctgaagcagc tgatctgact 2792 
aatcccccgc tggcccttcc attgcctcag agctggcctc 2852 
agtgtct.act gtgaagctct tacatagtgg caccctgata 2912 
ttggggtgag gaggcagagg tcaaggtcag agtgccccta 2972 
aactcaggtc cccagacaca agcctgggtt caaagggcag 3032 
catggtgctg acccaggccc tctgagaagg ccctgt'catt 3092 
acgcccatct gtaggttttt ggttttaaat caagccacag 3152 v 
gctttgcatt gtgttglcct aacacatcac tgccctgtgg 3212 
ttcagtggtc agtgtccagt gctgggtacg gtgtgttccc 3272 
tgtgccactg gacttagtgc tgtggttgta atgtctttta 3332 
ctgttacatt agactggggg tggggtgcaa gggtctgctg 3392 
gggggggtgg tttgtttttt ttttttaaag ctattggagt 3452 

3455 
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<210> 4 
< 2 1 1 > 512 
<212> PRT 
<213> Rat 

<400> 4 

Met Ala Val Ala Gly Ala Lys Arg Arg Ala Val Ala Ala Pro Ala Thr- 
1 5 10 15 

Thr Ala Ala Glu Glu Glu Arg Gin Ala Arg Glu Lys Met Leu Glu Ala 
20 25 30 

Arg Arg Gly Asp Gly Ala Asp Pro Glu Gly Glu Gly Val Thr Leu Gin 
35 40 45 

Arg Asn He Thr Leu. He Asn Gly Val Ala He He Val Gly Thr He 
50 55 60 

lie Gly Ser Gly He Phe Val Thr Pro Thr Gly Val Leu Lys Glu Ala 
65 70 75 80 

Gly Ser Pro Gly Leu Ser Leu Val Val Trp Ala Val Cys Gly Val Phe 

85 90 95 

Ser He Val Gly Ala Leu Cys Tyr Ala Glu Leu Gly Thr Thr lie Ser 
100 105 110 



Lys Ser Gly Gly Asp Tyr Ala 'Tyr Met Leu Glu Val Tyr Gly Ser Leu 
115 120 125 
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Pro Ala Phe Leu Lys Leu 
130 

Ser Gin Tyr He Val Ala 

145 150 

Val Phe Pro Thr Cys Pro 
1 65 

Cys Leu Cys Val Leu Leu 
180 

Ala Ala Thr Arg Val Gin 
195 

Leu A 1 a Leu He He Leu 
210 

Gly Gin Gly Asp Ala Ser 
225 230 

Thr Asn Leu Asp Val Gly 
245 

Phe Ala Tyr Gly Gly Trp 
260 



Trp lie Glu Leu Leu I le 
135 140 

Leu Val Phe Ala Thr Tyr 
155 

Val Pro Glu Glu Ala Ala 
170 

Leu Thr Ala Val Asn Cys 

■ 185 

Asp Ala Phe Ala Ala Ala 
200 

Leu Gly Phe He Gin Met 
215 220 

Asn Leu His Gin Lys Leu 
235 

Asn He Val Leu Ala Leu 
250 

Asn Ty.r Leu Asn Phe Val 
265 
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I le Arg Pro Ser 

Leu Leu Lys Pro 
160 

Lys Leu Val Ala 
175 

Tyr Ser Val Lys 
190 

Lys Leu Leu Ala 
205 

Gly Lys Asp He 

Ser Phe Glu Gly 
240 

Tyr Ser Gly Leu 
255 

Thr Glu Glu Met 
270 



He Asn Pro Tyr Arg Asn Leu Pro Leu Ala He He lie Ser Leu Pro 
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275 280 285 

He Val Thr Leu Val Tyr Val Leu Thr Asn Leu Ala Tyr Phe Thr Thr 
290 295 300 

Leu Ser Thr Asn Gin Met Leu Thr Ser Glu Ala Val Ala Val Asp Phe 
305 310 315 320 

Gly Asn Tyr His Leu Gly Val Met Ser Trp He He Pro Val Phe Val 
325 330 335 

Gly Leu Ser Cys Phe Gly Ser Val Asn Gly Ser Leu Phe Thr Ser Ser 
340 345 350 

Arg Leu Phe Phe Val Gly Ser Arg Glu Gly His Leu Pro Ser He Leu 
355 360 365 

Ser Met He His Pro Gin Leu Leu Thr Pro Val Pro Ser Leu Val Phe 
370 375 380 

Thr Cys Val Met Thr Leu Met Tyr Ala Phe Ser Arg Asp He Phe Ser 
385 390 395 400 

He He Asn Phe Phe Ser Phe Phe Asn Trp Leu Cys Val Ala Leu Ala 
405 410 415 

He lie Gly Met Mel Trp Leu Arg Phe Lys Lys Pro Glu Leu Glu Arg 
420 425 430 
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Pro lie Lys Val Asn Leu Ala Leu Pro Val Phe Phe lie Leu Ala Cys 

435 440 .. 445 

Leu Phe Leu He Ala Val Ser Phe Trp Lys Thr Pro Leu Glu Cys Gly 

450 455 460 

lie Gly Phe Ala He He Leu S.er Gly Leu Pro Val Tyr Phe Phe Gly 

465 470 475 480 

Val Trp Trp Lys Asn Lys Pro Lys Trp He Leu Gin Val He Phe Ser 

485 490 495 

Val Thr Val Leu Cys Gin Lys Leu Met Gin Val Val Pro Gin Glu Thr 

500 505 510 



<210> 5 
< 2 1 1 > 1863 
<2 1 2 > DNA 

<213> Homo sapiens 
<220> 

<2 2 1 > 5' UTR 
<222> (1). . (109) 

<220> 

< 2 2 1 > CDS 

<222> (110).. (1699) 
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<220> 

<2 2 1 > 3'UTR 

<222> (1700). . (1863) 

<400> 5 

gcgcggagcc acagaggccg gggagagcgt tctgggtccg agggtccagg taggggttga 60 

gccaccatct gaccgcaagc tgcgtcgtgt cgccggttct gcaggcacc atg age cag 118 

Met Ser Gin 

1 

gac acc gag gtg gat atg aag gag gtg 
Asp Thr Glu Val Asp Met Lys Glu Val 
5 10 

gcg tct ggg gcg gec atg tec ctg gcg 214 
Ala Ser Gly Ala Ala Met Ser Leu Ala 
30 35 



gga gec gag aag aat 
Gly Ala Glu Lys Asn 

40 



gag etg aat gag tta gag ccc lbb 
Glu Leu Asn Glu Leu Glu Pro 
15 



gag aag cag ccg atg aac gcg 
Glu Lys Gin Pro Met Asn Ala 
20 2 5 



ggt ctg gtg aag ate aag gtg gcg gaa gac gag 
Gly Leu Val Lys He Lys Val Ala Glu Asp Glu 

45 50 



262 



gcg gag gcg gca gee gcg get aag ttc acg ggc ctg tec aag gag gag 
Ala Glu Ala Ala Ala Ala Ala Lys Phe Thr Gly Leu Ser Lys Glu Glu 
55 60 65 



310 



ctg ctg aag gtg gca ggc age ccc ggc tgg gta cgc acc cgc tgg gca 
Leu Leu Lys Val Ala Gly Ser Pro Gly Trp Val Arg Thr Arg Trp Ala 
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70 ; 75 - 

ctg ctg ctg etc ttc tgg etc ggc tgg 
Leu Leu Leu Leu Phe Trp Leu Gly Trp 
85 90 

gtg gtc ata ate gtg cga gcg ccg cgt 
Val Val lie He Val Arg Ala Pro Arg 
100 105 

aag tgg tgg cac acg ggc gec etc tac 

Lys Trp Trp His Thr Gly Ala Leu Tyr 
120 

ttc cag ggc cac ggc gcg ggc aac ctg 

Phe Gin Gly His Gly Ala Gly Asn Leu 

. 135 140 



80 

etc ggc atg ctt get ggt gec . 406 

Leu Gly Met Leu Ala Gly Ala 
95 

tgt cgc gag eta ccg gcg cag 454 

Cys Arg Glu Leu Pro Ala Gin 
110 115 

cgc ate ggc gac ctt cag gec 502 

Arg lie Gly Asp Leu Gin Ala 
125 130 

gcg ggt ctg aag ggg cgt etc 550 

Ala Gly Leu Lys Gly Arg Leu 
145 



ga t t ac ctg age tc t ctg 
Asp Tyr Leu Ser Ser Leu 
1 50 

cac aag aac cag aag gat 
His Lys Asn Gin Lys Asp 
165 

gac ccc aat 1 1 t ggc tec 
Asp Pro Asn Phe Gly Ser 
180 185 



aag gtg aag ggc ctt gtg 

Lys Val Lys Gly Leu Val 
155 

gat gtc get cag act gac 

Asp Val Ala Gin Thr Asp 

170 175 

aag gaa gat 1 1 1 gac agt 
Lys Glu Asp Phe Asp Ser 
190 

26 /• 62 



c tg ggt cca at t 598 

Leu Gly Pro He 

160 

t tg ctg cag a tc 646 
Leu Leu Gin He 

ctcttgcaatcg 694 
Leu Leu Gin Ser 
195 
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get aaa aaa aag age ate cgt gtc alt ctg gac ctt act ccc aac tac 
Ala Lys Lys Lys Ser lie Arg Val lie Leu Asp Leu Thr Pro Asn Tyr 
200 205 210 



742 



egg ggt gag aac teg tgg tic tec act cag gtt gac act gtg gee acc 
Arg Gly Glu Asn Ser Trp Phe Ser Thr Gin Val Asp Thr Val Ala Thr 
215 220 225 



790 



aag gtg aag gat get ctg gag ttt tgg ctg caa get ggc gtg gat ggg 
Lys Val Lys Asp Ala Leu Glu Phe Trp Leu Gin Ala Gly Val Asp Gly 
230 235 240 



838 



ttc cag gtt egg gac ata gag aat ctg aag gat gca tec tea ttc ttg 
Phe Gin Val Arg Asp He Glu Asn Leu Lys Asp Ala Ser Ser Phe Leu 
245 250 255 



886 



get gag tgg caa aat ate acc aag ggc ttc agt gaa gac agg etc ttg 
Ala Glu Trp Gin' Asn He Thr Lys Gly Phe Ser Glu Asp Arg Leu Leu 
260 265 270 275 



934 



att gcg ggg act aac tec tec gac ctt cag cag ale ctg age eta etc 
lie Ala Gly Thr Asn Ser Ser Asp Leu Gin Gin lie Leu Ser Leu Leu 
280 285 290 



982 



gaa tec aac aaa gac ttg ctg ttg act age tea tac ctg let gat let 1030 
Glu Ser Asn Lys Asp Leu Leu Leu Thr Ser Ser Tyr Leu Ser Asp Ser 
295 300 305 
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ggt tct aci ggg gag cat aca aaa tec eta gtc aca cag tat ttg aat 1073 
Gly Ser Thr Gly Glu His Thr Lys Ser Leu Val Thr Gin Tyr Leu Asn 
310 315 320 

gec act ggc aat cgc tgg tgc age tgg agt ttg tct cag gca agg etc 1126 
Ala Thr Gly Asn Arg Trp Cys Ser Trp Ser Leu Ser Gin Ala Arg Leu 
325 330 . 335 

cig act tec ttc ttg ccg get caa ctt etc cga etc tac cag ctg atg 1174 
Leu Thr Ser Phe Leu Pro Ala Gin Leu Leu Arg Leu Tyr Gin Leu Met 
340 345 350 355 

etc ttc acc ctg cca ggg acc cct.gtt ttc age tac ggg gat gag att 1222 
Leu Phe Thr Leu Pro Gly Thr Pro Val Phe Ser Tyr Gly Asp Glu He 
360 365 370. 

ggc ctg gat gca get gee ctt cct gga cag cct atg gag get cca gtc 1270 
Gly Leu Asp Ala Ala Ala Leu Pro Gly Gin Pro Met Glu Ala Pro Val 
375 380 385 

atg ctg tgg gat gag tec age ttc cct gac ate cca ggg get gta agt 1318 
Met Leu Trp Asp Glu Ser Ser Phe Pro Asp He Pro Gly Ala Val Ser 
390 395 400 

gee aac atg act gtg aag ggc cag agt gaa gac cct ggc tec etc ctt 1366 
Ala Asn Met Thr Val Lys Gly Gin Ser Glu Asp Pro Gly Ser Leu Leu 
405 410 415 

tec ttg ttc egg egg ctg agt gac cag egg agt aag gag cgc tec eta 1414 
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Ser Leu Phe Arg Arg Leu Ser Asp Gin Arg Ser Lys Glu Arg Ser Leu 

420 425 430 435 

ctg cat ggg gac ttc cac gcg tie tec get ggg cct gga etc ttc tec 1462 

Leu His Gly Asp Phe His Ala Phe Ser Ala Gly Pro Gly Leu Phe Ser 

440 445 450 

lat ate cgc cac tgg gac cag aat gag cgt t ft ctg gta gtg ctt aac 1510 

Tyr lie Arg His Trp Asp Gin Asn Glu Arg Phe Leu Val Val Leu Asn 

455 460 465 

ttt ggg gat gtg ggc etc teg get gga ctg cag gec tec gac ctg cct 1558 . 

Phe Gly Asp Val Gly Leu Ser Ala Gly Leu Gin Ala Ser Asp Leu Pro 
470 475 480 

gee age gec age etc cca gec aag get gac etc ctg etc age ace cag 1606 

Ala Ser Ala Ser Leu Pro Ala Lys Ala Asp Leu Leu Leu Ser Thr Gin 
485 490 495 

cca ggc cgt gag gag ggc tec cct ctt gag ctg gaa cgc ctg aaa ctg 1654 

Pro Gly Arg Glu Glu Gly Ser Pro Leu Glu Leu Glu Arg Leu Lys Leu 

500 505 510 515 



699 



gag cct cac gaa ggg ctg ctg etc cgc ttc ccc lac gcg gec tga 
Glu Pro His Glu Gly Leu Leu Leu Arg Phe Pro Tyr Ala Ala 

520 525 530 



cttcagcctg acatggaccc actacccttc tcctttcctt cccaggccct ttggttctga 1759 
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aaacaaacaa actgttgcag allatgagtg aacccccaaa 1819 
aataaaagtc acccctgcat ggtg 1863 

<210> 6 
<211> 529 
<2 1 2> PRT 

<21 3> Homo sap i ens 

Gin Asp Thr Glu Val Asp Met. Lys Glu Val Glu Leu Asn Glu 
5 10 15 

Leu Glu Pro Glu Lys Gin Pro Met Asn Ala Ala Ser Gl.y.A.la Ala Met ' 
20 25 30 

Ser Leu Ala Gly Ala Glu Lys Asn Gly Leu Val Lys He Lys Val Ala 
35 40 45 

Glu Asp Glu Ala Glu Ala Ala Ala Ala Ala Lys Phe Thr Gly Leu Ser 
50 55 60 

Lys Glu Glu Leu Leu Lys Val Ala Gly Ser Pro Gly Trp Val Arg Thr 
65 70 75 80 

Arg Trp Ala Leu Leu Leu Leu Phe Trp Leu Gly Trp Leu Gly Met Leu 

85 90 95 



WO 00/14228 

l lit ictct t lit taaaaac 

tagggtgt t t tc tgcc t tea 



<400> 6 
Met Ser 
1 
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Ala Gly Ala Val 
100 

Pro Ala Gin Lys 
115 

Leu Gin Ala Phe 
. 130 

Gly Arg Leu Asp 
145 

Gly Pro He His 

Leu Gin lie Asp 
180 

Leu Gin Ser Ala 
1 95 

Pro Asn Tyr Arg 
210 

Val Ala Thr Lys 
225 

Val Asp Gly Phe 



Val He He Val 



Trp Trp His Thr 
120 

Gin Gly His Gly 
135 

Tyr Leu Ser Ser 
150 

Lys Asn Gin Lys 
165 

Pro Asn Phe Gly 



Lys Lys Lys Ser 
200 

Gly Glu Asn Ser 
215 

Val Lys Asp Ala 
230 

Gin Val Arg Asp 
245 



Arg Al a Pro Arg 
105 

Gly Ala Leu Tyr 



Ala Gly Asn Leu 
140 

Leu Lys Val Lys 
155 

Asp Asp Val Ala 
170 

Ser Lys Glu Asp 
185 

He Arg Val He 



Trp Phe Ser Thr 
220 

Leu Glu Phe Trp 
235 

He Glu Asn Leu 
250 
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Cys Arg Glu Leu 
1 10 

Arg He Gly Asp 
125 

Ala Gly Leu Lys 

Gly Leu Val Leu 
.16 0 

Gin Thr Asp Leu 
175 . 

Phe Asp Ser Leu 
190 

Leu Asp Leu Thr 
205 

Gin Val Asp Thr 



Leu Gin Ala Gly 
240 

Lys Asp Ala Ser 
255 
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Ser Phe Leu Ala Glu Trp Gin Asn He Thr Lys Gly Phe Ser Glu Asp 
260 265 270 

Arg Leu Leu lie Ala Gly Thr Asn Ser Ser Asp Leu Gin Gin He Leu 
275 280 285 

Ser Leu Leu Glu Ser Asn Lys Asp Leu Leu Leu Thr Ser Ser Tyr Leu 
290 295 300 

Ser Asp Ser Gly Ser Thr Gly Glu His Thr Lys Ser Leu Val Thr Gin 
305 310 315 320 

Tyr Leu Asn Ala Thr Gly Asn Arg Trp Cys Ser Trp Ser Leu Ser. Gin 
325 330 335 

Ala Arg Leu Leu Thr Ser Phe Leu Pro Ala Gin Leu Leu Arg Leu Tyr 
340 345 350 

Gin Leu Mel Leu Phe Thr Leu Pro Gly Thr Pro Val Phe Ser Tyr Gly 
355 360 365 

Asp Glu He Gly Leu Asp Ala Ala Ala Leu Pro Gly Gin Pro Met Glu 
370 375 380 

Ala Pro Val Met Leu Trp Asp Glu Ser Ser Phe Pro Asp He Pro Gly 
385 390 395 400 

Ala Val Ser Ala Asn Mel Thr Val Lys Gly Gin Ser Glu Asp Pro Gly 
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405 410 415 

Ser Leu Leu Ser Leu Phe Arg Arg Leu Ser Asp Gin Arg Ser Lys Glu 
420 425 430 

Arg Ser Leu Leu His Gly Asp Phe His Ala Phe Ser Ala Gly Pro Gly 
435 440 445 

Leu Phe Ser Tyr He Arg His Trp Asp Gin Asn Glu Arg Phe Leu Val 
450 455 460 

Val Leu Asn Phe Gly Asp Val Gly Leu Ser Ala Gly Leu Gin Ala Ser 
465 470 475 480 

Asp Leu Pro Ala Ser Ala Ser Leu Pro Ala Lys Ala Asp Leu Leu Leu ; 
485 490 495 

Ser Thr Gin Pro Gly Arg Glu Glu Gly Ser Pro Leu Glu Leu Glu Arg 
500 505 510 

Leu Lys Leu Glu Pro His Glu Gly Leu Leu Leu Arg Phe Pro Tyr Ala 
515 520 525 

Ala 



<210> 7 
< 2 I I > 1797 
<212> DNA 
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<213> Ral 
<220> 

<221> 5'UTR 
<222> (1). . (19) 

<220> 

<221> CDS 

<222> (20). . (1603) 

<220> 

<221> 3" UTR 

<222> (1604). . (1797) 

<400> 7 

cgttgctgtc gcaggtacc atg age cag gac acc gaa gtg gac atg aaa gat 52 

Mel Ser Gin Asp Thr Glu Val Asp Met Lys Asp 
1 5 10 

gtg gag ctg aac gag ctg gaa ccg gag aag cag cct atg aat gca gcg 100 
Val Glu Leu Asn Glu Leu Glu Pro Glu Lys Gin Pro Met Asn Ala Ala 
15 20 25 

gac ggg gcg gca gec ggg gag aag aac ggt ctg gtg aag att aag gtg 148 
Asp Gly Ala Ala Ala Gly Glu Lys Asn Gly Leu Val Lys He Lys Val 
30 35 40 



gec gaa gac gag gcg gaa gec ggg gtc aag ttc aca ggc tta tec aag 196 
Ala Glu Asp Glu Ala Glu Ala Gly Val Lys Phe Thr Gly Leu Ser Lys 
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45 

gag gag eta 
Glu Glu Leu 
60 

tgg gcg ctg 
Trp Ala Leu 

ggc gec gtg 
Gly Ala Val 

gta cag aga 
Val Gin Arg 
110 

cag gec tie 
Gin Ala Phe 
125 

cat ctg gag 
H i s Leu G 1 u 
140 

cc a a 1 1 c ac 
Pro lie His 



t tg aag gta 
Leu Lys Val 
65 

ctg ctg etc 
Leu Leu Leu 
80 

gt t ate ate 
Val lie He 
95 

tgg tgg cac 
Trp Trp His 



gta ggc ccg 
Val Gly Pro 

tac t t g age 
Tyr Leu Ser 
145 

aag aac cag 
Lys Asn Gin 
160 



5 0 

get ggc age 
Ala Gly Ser 

t tc tgg c tc 
Phe Trp Leu 

gt t egg gcg 
Va 1 Arg Al a 
100 

aag ggc gec 
Lys Gly Ala 
115 

gaa gcg aga 
Glu Ala Arg 
130 

acc ctg aag 
Thr Leu Lys 

aag gat gaa 
Lys Asp Glu 

35 



55 

ccg ggc tgg 
Pro Gly Trp 
70 

ggt tgg c tg 
Gly Trp Leu 
85 

cca cgc tgc 
Pro Arg Cys 

etc tac cgc 
Leu Tyr Arg 

ggc ata gc t 

Gly lie Ala 
135 

gtg aag ggc 

Val Lys Gly 
150 

gtc aat gaa 

Val Asn Glu 
165 

/ 62 



gtg cgc acc 
Val Arg Thr 

ggt atg ctg 
Gly Met Leu 
90 

cgt gag ctg 
Arg Glu Leu 
105 

ate ggc gac 
He Gly Asp 
120 

ggt ctg aag 
Gly Leu Lys 

c ta gt t t tg 
Leu Val Leu 

acc gac t tg 
Thr Asp Leu 
170 
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cgc 244 
Arg 
75 

gcg 292 
Ala 

ccg 340 
Pro 

ctt 388 
Leu 

aac 436 
Asn 

ggc 484 

Gly 

155 

aaa 532 
Lys 
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cag ati gat ccc gat tta ggc tec cag gaa gat ttt aaa gac ctt eta 580 

Gin lie Asp Pro Asp Leu Gly Ser Gin Glu Asp Phe Lys Asp Leu Leu 
175 180 185 

gee aag aaa aag age alt cac ate att ttg gac etc act ccc 628 

Ala Lys Lys Lys Ser lie His lie lie Leu Asp Leu Thr Pro 

190 195 200 

aac tat aag ggc cag aat gca tgg ttc etc cct cct cag get 

Asn Tyr Lys Gly Gin Asn Ala Trp Phe Leu Pro Pro Gin Ala 
205 210 215 

gta gee acc aaa atg aag gag get ctg agt tct tgg ttg cag 

Val Ala Thr Lys Met Lys Glu Ala Leu Ser Ser Trp Leu Gin 
220 225 230 

gtg gat ggg ttc caa gtt egg gat gtg gga aag ctg gcg aat gca tec 772 

Val Asp Gly Phe Gin Val Arg Asp Val Gly Lys Leu Ala Asn Ala Ser 
240 245 250 

ttg lac ttg gel gag tgg cag aat ate acc aag aac ttc agt 

Leu Tyr Leu Ala Glu Trp Gin Asn lie Thr Lys Asn Phe Ser 
255 260 265 

agg ctt ttg att gca ggg acc gcg tec tct gac ctg caa caa att gtc 868 

Arg Leu Leu He Ala Gly Thr Ala Ser Ser Asp Leu Gin Gin He Val 

270 275 280 



caa agt 
Gin Ser 



gac att 676 
Asp lie 



gac ggt 724 
Asp Gly 
235 



gag gac 820 
Glu Asp 
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aac ata ctt gaa tec acc age gat ctg ctg ctg acc age tea tac ctg 916 

Asn lie Leu Glu Ser Thr Ser Asp Leu Leu Leu Thr Ser Ser Tyr Leu 
285 290 295 

tea cag ccc gtt ttc act ggg gag cat gca gaa etc eta gtg att aag 964 

Ser Gin Pro Vai Phe Thr Gly Glu His Ala Glu Leu Leu Val lie Lys 
300 305 310 315 

tat ttg aat gee act ggc age cgc tgg tgc age tgg agt gtg teg cag 1012 

Tyr Leu Asn Ala Thr Gly Ser Arg Trp Cys Ser Trp Ser Val Ser Gin 

320 325 330 

gca gga etc ctg aca tec ttt ata ccg get cag ttt etc cga etc tac 1060 

Ala Gly Leu Leu Thr Ser Phe He- Pro Ala Gin Phe Leu Arg Leu Tyr 
335 340 345 

cag ctg ctg ct'c ttc act ctg cca gga act cct gtt ttc age tat ggg 1108 

Gin Leu Leu Leu Phe Thr Leu Pro Gly Thr Pro Val Phe Ser Tyr Gly 

350 355 360 

gat gag ctt ggc ctt cag gca gtt gec ctt cct gga cag cct atg gag 1156 

Asp Glu Leu Gly Leu Gin Ala Val Ala Leu Pro Gly Gin Pro Met Glu 
365 370 375 

get cca ttc atg ctg tgg aat gag tct age aac tec caa acc tea agt 1204 

Ala Pro Phe Met Leu Trp Asn Glu Ser Ser Asn Ser Gin Thr Ser Ser 
3S0 385 390 395 



cct gta age etc aac atg aca gtg aag ggc caa aat gaa gac ccc. ggc 
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Pro Val Ser Leu Asn Met Thr Val Lys Gly Gin Asn Glu Asp Pro Gly 
400 405 . 410 

tec etc etc ace cag tic egg cga ctg agt gac etc cgt ggt aag gag 1300 

Ser Leu Leu Thr Gin Phe Arg Arg Leu Ser Asp Leu Arg Gly Lys Glu 
415 420 425 

cgc. let ctg tla cac ggt gac ttt gat gca.ctg let tec tea tct ggg 1348 

Arg Ser Leu Leu His Gly Asp Phe Asp Ala Leu Ser Ser Ser Ser Gly 
430 435 440 

etc ttc tec tac gtc cgc cac tgg gac cag aat gag cgt tac ctg gtg 139 6 

Leu Phe Ser Tyr Val Arg His Trp Asp Gin Asn Glu Arg Tyr Leu Val . 
445 450 455 



gtg etc aac ttc cag gat gtg ggc ctg tea gec agg gta gga gec tec 
Val Leu Asn Phe Gin Asp Val Gly Leu Ser Ala Arg Val Gly Ala Ser 
460 465 470 475 



1444 



aac etc cct get ggc ata age ctg cca 

Asn Leu Pro-Ala Gly He Ser Leu Pro 
480 

agt act gac age acc egg cla age cgt 

Ser Thr Asp Ser Thr Arg Leu Ser Arg 

495 500 

ctg gaa aac ctg age ctg aat cct tat 
Leu Glu Asn Leu Ser Leu Asn Pro Tyr 

38 



gee agt get aac ctt ttg ctt 1492 
Ala Ser Ala Asn Leu Leu Leu 
485 490 

gag gag ggc acc tec ctg age 1540 

Glu Glu Gly Thr Ser Leu Ser . 
505 

gag ggc ttg ttg tta cag ttc 1588 

Glu Gly Leu Leu Leu Gin Phe 
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510 515 520 

ccl ttl gtg gcc tga tccctctaca cagaacctgc cacccttctt tcctctctca 1643 
Pro. PheValAla 
525 

ggcctttgga attctggtct ttctctcctt attttgtttt tgtttttaaa cttttgcaga 1703 

ttacatatga attcttacac tgggggtttt tgttttcaaa ataaaaaaaa tcacccctaa 1763 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 1797 



<210> 8 
<21 1> 5 27 
<212> PUT 
<213> Rat 

<400> S 

Mel Ser Gin Asp Thr Glu Val Asp Met Lys Asp Val Glu Leu Asn Glu 
j 5 10 15 

Leu Glu Pro Glu Lys Gin Pro Met Asn Ala Ala Asp Gly Ala Ala Ala 
20 25 30 

Gly Glu Lys Asn Gly Leu Val Lys He Lys Val Ala Glu Asp Glu Ala 
35 40 45 

Glu Ala Gly Val Lys Phe Thr Gly Leu Ser Lys Glu Glu Leu Leu Lys 

39/62 



WO 00/14228 PCT/JP99/04789 

50 55 60 

Val Ala Gly Ser Pro Gly Trp Val Arg Thr Arg Trp Ala Leu Leu Leu 
65 70 75 80 

Leu Phe Trp Leu Gly Trp Leu Gly Met Leu Ala Gly Ala Val Val He 

85 90 95 

He Val Arg Ala Pro Arg Cys Arg Glu Leu Pro Val Gin Arg Trp Trp 
100 105 110 

His Lys Gly Ala Leu Tyr Arg He Gly Asp Leu Gin Ala Phe Val Gly 
115 120 125 

Pro Glu Ala Arg Gly lie Ala Gly Leu Lys Asn His Leu Glu Tyr Leu 
130 135 140 

Ser Thr Leu Lys Val Lys Gly Leu Val Leu Gly Pro He His Lys Asn 
145 150 155 160 

Gin Lys Asp Glu Val Asn Glu Thr Asp Leu Lys Gin lie Asp Pro Asp 
165 170 175 

Leu Gly Ser Gin Glu Asp Phe Lys Asp Leu Leu Gin Ser Ala Lys Lys 
180 185 190 

Lys Ser He His lie He Leu Asp Leu Thr Pro Asn Tyr Lys Gly Gin 
195 200 205 
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Asn Ala Trp Phe Leu Pro Pro Gin Ala Asp He Val Ala Thr Lys Met 
210 215 2 20 

Lys Glu Ala Leu Ser Ser Trp Leu Gin Asp Gly Val Asp Gly Phe Gin 
225 230 235 240 

Val Arg Asp Val Gly Lys Leu Ala Asn Ala Ser Leu Tyr Leu Ala Glu 
245 250 255 

Trp Gin Asn lie Thr Lys Asn Phe Ser Glu Asp Arg Leu Leu He Ala 
260 265 270 

Gly Thr Ala Ser Ser Asp Leu Gin Gin He Val Asn lie Leu Glu Ser 
275 280 285 

Thr Ser Asp Leu Leu Leu Thr Ser Ser Tyr Leu Ser Gin Pro Val Phe 
290 295 300 

Thr Gly Glu His Ala Glu Leu Leu Val lie Lys Tyr Leu Asn Ala Thr 
305 310 315 320 

Gly Ser Arg Trp Cys Ser Trp Ser Val Ser Gin Ala Gly Leu Leu Thr 
325 330 335 

Ser Phe lie Pro Ala Gin Phe Leu Arg Leu Tyr Gin Leu Leu Leu Phe 
340 345 350 



Thr Leu Pro Gly Thr Pro Val Phe Ser Tyr Gly Asp Glu Leu Gly Leu 
355 360 365 

41 / 62 



WO 00/14228 



PCT/JP99/04789 



Gin Ala Val Ala Leu Pro Gly Gin Pro Met Glu Ala Pro Phe Met Leu 
370 375 380 

Trp Asn Glu Ser Ser Asn Ser Gin Thr Ser Ser Pro Val Ser Leu Asn 
385 ' 390 395 400 

Met Thr Val Lys Gly -Gin Asn Glu Asp Pro Gly Ser Leu Leu Thr Gin 
405 410 415 

Phe Arg Arg Leu Ser Asp Leu Arg Gly Lys Glu Arg Ser Leu Leu His 
420 425 430 

Gly Asp Phe Asp Ala Leu Ser Ser Ser Ser Gly Leu Phe Ser Tyr Val 
435 440 445 

Arg His Trp Asp Gin Asn Glu Arg Tyr Leu Val Val Leu Asn Phe Gin 
450 455 460 

Asp Val Gly Leu Ser Ala Arg Val Gly Ala Ser Asn Leu Pro Ala Gly 
465 470 475 480 

lie Ser Leu Pro Ala Ser Ala Asn Leu Leu Leu Ser Thr Asp Ser Thr 
485 490 495 

Arg Leu Ser Arg Glu Glu Gly Thr Ser Leu Ser Leu Glu Asn Leu Ser 
500 505 510 

Leu Asn Pro Tyr Glu Gly Leu Leu Leu Gin Phe Pro Phe Val Ala 
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515 520 525 



<210> 9 
< 2 1 1 > 
<212> DNA 

< 2 1 3> Arii f icial Sequence 
<220> 

< 2 2 3 > Description of Ar t i f ic i a 1 Sequence : Ar t i f i c i a 1 1 y 
synthesized primer sequence 

<220> 

< 2 2 I > primer_bind 
<222> (1). . (22) 

<400> 9 

cgaagtggac atgaaagatg tg 

< 2 I 0> 10 
< 2 1 1 > 22 
< 2 1 2> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

< 2 2 3> Description of Artificial Sequence : Ar t i f i c i al 1 y 
synthesized primer sequence 
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<Z20> 



<221> 



primer_bind 



<222> 



(1). 



(22) 



<400> 



10 



aaac t aggcc 



c t tcacc t tc ag 



< 2 1 0> 11 
<21 1> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i al ly 
synthesized primer sequence 

<220> 

< 2 2 1 > primer_bind 
<222> (1). . (24) 

<400> 11 

actgctgctg ctcttctggc tcgg 



<210> 12 
< 2 1 1 > 24 
< 2 1 2 > DNA 

<213> Art i f ic ial Sequence 
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<220> 

<223> Description of Artificial Sequence :Ar t i f i c i al 1 y 
synthesized primer sequence 

<220> 

< 2 2 1 > primer_bind 
<222> (1). . (24) 

<400> 12 

gtggatgggt tccaggttcg ggac 24 



<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Ar t i f i c i a 1 1 y 
synthesized primer sequence 



<220> 

< 2 2 1 > primer_bind 
<222> (1). . (24) 

<400> 13 

tgctgtggga igaglccagc ttcc 
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<210> 14 
< 2 1 1 > 24 
< 2 1 2> DNA 

< 2 1 3 > Arti ficial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i f i c i al ly 
synthesized primer sequence 



<220> . 
< 2 2 1 > pr imer_bind 
<222> (1). . (24) 

<400> 14 

gcaggaggtc agccttggct ggca 24 



<210> 15 
<2 1 1 > 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Ar t i f i c i a 1 ly 
synthesized primer sequence 



<220> 

< 2 2 1 > primer_bind 
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<222> (1). 



(24) 



<400> 15 



c t tgcc I gag 



acaaactcca gctg 



24 



<210> 16 
< 2 1 1 > 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Ar t i fi c i al ly 
synthesized primer sequence. 

<220> 

< 2 2 1 > primer_bind 

<222> (1). . (24) • - . - 

<400> 16 

actgtcaaaa tcttccttgg agcc 24 

<210> 17 

<2 1 1 > 24 

<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Ar t i. f ic i a 1 Sequence : Ar t i T i c i a 1 1 y 
synthesized primer sequence 

<220> 

< 2 2 1 > pr imer_bind 
<222> (1). . (24) 

<400> 17 • 

ttctcgggct ctaactcatt cage 24 



< 2 1 0> 18 
< 2 1 1 > 23 
<212> DK'A 

<213> Ar t i f icial Sequence 
<220> 

<223> Description of Artificial Sequence : Ar t i f i c i a 1 1 y 
synthesized primer sequence 

<220> 

< 2 2 1 > primer_bind 
<222> (1). . (23) 

<400> 18 

tgetgetget cacggccgtg aac 



<210> 19 
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<211> 17 
<212> DNA 

<213> Art i ficial Sequence 



<220> 

<223> Descr ipt ion of Artificial Sequenc e : Ar t i f i c i a 1 1 y 
synthesized primer sequence 

<2 20> 

< 2 2 1 > pr imer_bind 
<222> (1). . (17) 

<400> 19 

tggcggcctt cacgctg 

< 2 I 0> 20 

< 2 1 1 > 25 

<212> DNA 

<21 3> Artificial Sequence 



<220> 

< 2 2 3 > Description of Artificial Sequence:Art i f icial ly 
synthesized primer sequence 

<220> 

< 2 2 1 > pr imer_b i nd 
<222> (1). . (25) 
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<400> 20 

atctagattg gacacatcac ccttc 

<210> 21 
<2 1 I > 22 
<212> DNA 

<213> Art i f icial Sequence 
<220> 

<223> Description of Artificial Sequence : Art i f i c i al ly 
synthesized primer sequence 

<220> 

< 2 2 1 > primer_bind 
<222> (1). . (22) 

<400> 21 

gtggtgaagt aggccaggtt gg 
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25 



<210> 22 
< 2 1 1 > 21 
<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



Description of Artificial Sequence : Ar t i f i c i a 1 ly 
synthesized primer sequence 
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<220> 

< 2 2 1 > primer_bind 
<22 2> (I). . (21) 

<400> 22 * 

gtggggtccc gggaaggcca c , 

<210> 23 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Ar t i f i c i al 1 y 
synthesized primer sequence 

<220> 

< 2 2 1 > pr imer_bind 
<222> (1). . (22) . 

<400> 23 

cttgtttttc caccagaccc eg 

<210> 24 
< 2 I 1 > 22 
< 2 1 2 > DNA 
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<21 3> Artificial Sequence 
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<220> 

< 2 2 3> Description of Artificial Sequence :Ar t i f i c i al ly 
synthesized primer sequence 

<220> 

< 2 2 1 > pr i roe r_b i nd 
<222> (1). . (22) 

<400> 24 

Igagggatga gattcgtacc ag 22 

<2.10> 2 5 
< 2 i 1 > 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

< 2 2 3> Description of Artificial Sequence :Ar t i f i c i al ly 
synthesized primer sequence 



<220> 

< 2 2 1 > primer_bind 
<22 2> (I). . (23) 

<400> 25 

cctgggagga atcacccacc ttg 23 



52 / 62 



WO 00/14228 



PCT/JP99/04789 



<210> 26 
< 2 1 1 > 1524 
<212> RNA 

<2 1 3> Homo sapiens 

<220> 

<2 2 I > CDS 

<222> (1). . (1524) 

<400> 26 

aug gcg ggu gcg ggc ccg aag egg cgc gcg cua gcg gcg ccg gcg gec 48 

Met Ala Gly Ala Gly Pro Lys Arg Arg Ala Leu Ala Ala Pro Ala Ala 

15 10 15 

gag gag aag gaa gag gcg egg gag aag aug cug gec gec aag age gcg 96 
Glu Glu Lys Glu Glu Ala Arg Glu Lys Met Leu AlaAla Lys Ser Ala 
20 2 5 30 

gac ggc ucg gcg ccg gca ggc gag ggc gag ggc gug ace cug cag egg 144 
Asp Gly Ser Ala Pro Ala Gly Glu Gly Glu Gly Val Thr Leu Gin Arg 
35 40 45 

aac auc acg cug cue aac ggc gug gec auc auc gug ggg acc auu auc 192 
Asn He Thr Leu Leu Asn Gly Val Ala He He Val Gly Thr He He 
50 55 60 

ggc ucg ggc auc uuc gug acg ccc acg ggc gug cue aag gag gca ggc 240 
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Gly Ser Gly He Phe Val Thr Pro Thr Gly Val Leu Lys Glu Ala Gly 

65 70 75 80 

ucg ccg ggg cug gcg cug gug gug ugg gcc gcg ugc ggc guc uuc ucc 288 

Ser Pro Gly Leu Ala Leu Val Val Trp Ala Ala Cys Gly Val Phe Ser 

85 90 95 

auc gug ggc gcg cue ugc uac gcg gag cue ggc acc acc auc ucc aaa 33 6 

lie Val Gly Ala Leu Cys Tyr Ala Glu Leu Gly Thr Thr lie Ser Lys 

100 105 110 

ucg ggc ggc gac uac gcc uac aug cug gag guc uac ggc ucg cug ccc 384 

Ser Gly Gly Asp Tyr Ala Tyr Met Leu Glu Val Tyr Gly Ser Leu Pro 

115 120 125 

gcc uuc cue aag cue ugg auc gag cug cue auc. auc egg ecu uca ucg 432 

Ala Phe Leu Lys Leu Trp He Glu Leu Leu He lie Arg Pro Ser Ser 
130 135 140 

cag uac auc gug gcc cug guc uuc gcc acc uac cug cue aag ccg cue 480 

Gin Tyr He Val Ala Leu Val Phe Ala Thr Tyr Leu Leu Lys. Pro Leu 

145 150 155 160 

uuc ccc acc ugc ccg gug ccc gag gag gca gcc aag cue gug gcc ugc 528 

Phe Pro Thr Cys Pro Val Pro Glu Glu Ala Ala Lys Leu Val Ala Cys 

165 170 175 



cue ugc gug cug cug cue acg gcc 
Leu Cys Val Leu Leu Leu Thr Ala 



gug aac ugc uac age gug aag gcc 576 
Val Asn Cys Tyr Ser Val Lys Ala 
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180 185 190 

gcc acc egg guc cag gau gec uuu gec gec gec aag cue cug gec cug 624 

Ala Thr Arg Val Gin Xaa Ala Phe Ala Ala Ala Lys Leu Leu Ala Leu 

195 200 205 

gcc cug auc auc cug cug- ggc uuc guc cag auc ggg aag ggu gau gug 672 

Ala Leu He He Leu Leu Gly Phe Val Gin He Gly Lys Gly Xaa Val 
210 . 215 220 

ucc aau cua gau ccc aac uuc uca uuu gaa ggc acc aaa cug gau gug 720 

Ser Asn Leu Xaa Pro Asn Phe Ser Phe Glu Gly Thr Lys Leu Xaa Val 
225 230 235 240 

ggg aac auu gug cug gca uua uac age ggc cue uuu gcc uau gga gga 768 

Gly Asn lie Val Leu Ala Leu Tyr Ser Gly Leu Phe Ala Tyr Gly Gly 

245 250 255 

ugg aau uac uug aau uuc guc aca gag gaa aug auc aac ccc uac aga 816 

Trp Asn Tyr Leu Asn Phe Val Thr Glu Glu Met He Asn Pro Tyr Arg 
260 265 270 

aac cug ccc cug gcc auc auc auc ucc cug ccc auc gug acg cug gug 864 

Asn Leu Pro .Leu Ala lie He lie Ser Leu Pro lie Val Thr Leu Val 

275 280 285 

uac gug cug acc aac cug gcc uac uuc acc acc cug ucc acc gag cag 912 
Tyr Val Leu Thr Asn Leu Ala Tyr Phe Thr Thr Leu Ser Thr Glu Gin 
290 295 300 
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aug cug ucg 
Mel Leu Ser 
305 

ggc guc aug 
Gly Val Mel 



ggc ucc guc 
Gly Ser Val 

ggg ucc egg 
Gly Ser Arg 
355 

cag cue cue 
Gin Leu Leu 
370 

cug cue uac 
Leu Leu Tyr 
385 

age uuc uuc 
Ser Phe Phe 



ucc gag gec 
Ser Glu Ala 
310 

ucc ugg auc 
Ser Trp He 
325 

aau ggg ucc 
Asn Gly Ser 
340 

gaa ggc cac 
Glu Gly His 



acc ccc gug 
Thr Pro Val 

gec uuc ucc 
Ala Phe Ser 
390 

aac ugg cue 
Asn Trp Leu 
405 



gug gec gug 
Val Ala Val 

auc ccc guc 
He Pro Val 

cug uuc aca 
Leu Phe Thr 
345 

cug ccc ucc 
Leu Pro Ser 
360 



ccg ucc cue 
Pro Ser Leu 
375 

aag gac auc 
Lys Asp He 

ugc gug gec 
Cys Val Ala 

56 



gac uuc ggg 

Asp Phe Gly 
315 

uuc gug ggc 

Phe Val Gly 
330 

ucc ucc agg 

Ser Ser Arg 

auc cue ucc 
1 1 e Leu Ser 

gug uuc acg 
Val Phe Thr 
380 

uuc ucc guc 
Phe Ser Val 
395 

cug gec auc 
Leu Ala lie 
410 
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aac uau cac 
Asn Tyr His 

cug ucc ugc 
Leu Ser Cys 
335 

cue uuc uuc 
Leu Phe Phe 
350 

aug auc cac 
Met lie' His 
365 

ugu gug aug 
Cys Val Met 

auc aac uuc 
He Asn Phe 

auc ggc aug 
lie Gly Met 
415 



cug 960 

Leu 

320 

uuc .1008 
Phe 

gug 1056 
Val 

cca 1104 
Pro 

acg 1152 
Thr 

uuc 1200 

Phe 

400 

auc 1248 
He 
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ugg cug cgc'cac aga aag ecu gag cuu gag egg ccc auc aag gug aac 1296 
Trp Leu Arg His Arg Lys Pro Glu Leu Glu Arg Pro He Lys Val Asn 
420 425 430 



aag ccc aag ugg cue cue cag ggc auc uuc ucc acg acc guc cug ugu 

Lys Pro Lys Trp Leu Leu Gin Gly He Phe <Ser Thr Thr Val Leu Cys 
485 490 495 

cag aag cue aug cag gug guc ccc cag gag aca uag 

Gin Lys Leu Met Gin Val Val Pro Gin Glu Thr 
500 505 



1344 



1392 



cug gec cug ecu gug uuc uuc auc cug gec ugc cue uuc cug auc gec 

Leu Ala Leu Pro Val Phe Phe He Leu Ala Cys Leu Phe Leu lie Ala 

435 440 445 

guc ucc uuc ugg aag aca ccc gug gag ugu ggc auc ggc uuc acc auc 

Val Ser Phe Trp Lys Thr Pro Val Glu Cys Gly He Gly Phe Thr He 

450 455 460 . 



auc cue age ggg cug ccc guc uac uuc uuc ggg guc ugg ugg aaa aac 1440 
He Leu Ser Gly Leu Pro Val Tyr Phe Phe Gly Val Trp Trp Lys Asn 
465 470 475 480 



1488 



1524 



<210> 27 
< 2 1 1 > 1590 
<212> RNA 

<213> Homo sapiens 
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<220> 

<22l> CDS 

<222> (1). . (1590) 

<400> 27 

aug age cag gac acc gag gug gau aug aag gag gug gag cug aau gag 48 

Met Ser Gin Asp Thr Glu Yal Xaa Met Lys Glu Val Glu Leu Asn Glu 

-1 5 10 15 

uua gag ccc gag aag cag ccg aug aac gcg gcg ucu ggg gcg gec aug 96 

Leu Glu Pro Glu Lys Gin Pro Mel Asn Ala Ala Ser Gly Ala Ala Met 
20 2 5 30 

uce cug gcg gga gec gag aag aau ggu cug gug aag auc, aag gug gcg 144 

Ser Leu Ala Gly Ala Glu Lys Asn Gly Leu Val Lys He lys Val Ala 

' " ' 35 " : ^ 40 ' 45 

gaa gac gag gcg gag gcg gca gec gcg gcu aag uuc acg ggc cug ucc 192 

Glu Asp Glu Ala Glu Ala Ala Ala Ala Ala Lys Phe Thr Gly Leu Ser 

50 55 60 



aag gag gag cug cug aag gug gca ggc age ccc ggc ugg gua cgc acc 
Lys Glu Glu Leu Leu Lys Val Ala Gly Ser Pro Gly Trp Val Arg Thr 
65 70 75 80 



240 



cgc ugg gca cug cug cug cue uuc ugg cue ggc ugg cue ggc aug cuu 

Arg Trp Ala Leu Leu Leu Leu Phe Trp Leu Gly Trp Leu Gly Met Leu 

85 90 95 
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gcu ggu gcc 
Ala Gly Ala 

ccg gcg cag. 
Pro Ala Gin 
i I 5 

cuii cag gcc 
Leu Gin Ala 
130 

ggg cgu cue 
Gly Arg Leu 
145 

ggu cca auu 
Gly Pro lie 

cug cag auc 
Leu Gin He 

uug caa ucg 
Leu Gin Ser 
195 



gug guc aua 

Val Val I le 
100 

aag ugg ugg 

Lys Trp Trp 



uuc cag ggc 
Phe Gin Gly 

gau uac cug 
Xaa Tyr Leu 
150 

cac aag aac 
His Lys Asn 
165 

gac ccc aau 
Asp Pro Asn 
180 

gcu aaa aaa 
Ala Lys Lys 



auc gug cga 
lie Val Arg 
105 

cac acg ggc 
His Thr Gly 
120 

cac ggc gcg 
His Gly Ala 
135 

age ucu cug 
Ser Ser Leu 

cag aag gau. 
Gin Lys Xaa 

uuu ggc ucc 
Phe Gly Ser 
185 

aag age auc 
Lys Ser lie 
200 



gcg ccg cgu 
Ala Pro Arg 

gcc cue uac 
Ala Leu Tyr 

ggc aac cug 
Gly Asn Leu 
140 

aag gug aag 
Lys Val Lys 
155 

gau guc gcu 
Xaa Val Ala 
170 

aag gaa gau 
Lys GIu Xaa 

cgu guc auu 
Arg Va I lie 



ugu cgc gag 
Cys Arg Glu 
110 

cgc auc ggc 
Arg He Gly 
125 

gcg ggu cug 
Ala Gly Leu 



ggc cuu gug 
Gly Leu Val 

cag acu gac 
Gin Xaa Asp 
175 

uuu gac agu 
Phe Asp Ser 
190 

cug gac cuu 
Leu Asp Leu 
205 
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cua 336 
Leu 

gac 384 
Asp 

aag 432 
Lys 

cug 480 

Leu 

160 

uug 528 
Leu 

cue 575 
Leu 

acu 624 
Xaa 
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ccc aac uac 
Pro Asn Tyr 
210 

gug gcc acc 
Val Ala-Thr 
225 

gug gau ggg 
Val Xaa Gly 

uca uuc uug 
Ser Phe Leu 

agg cue uug^ 
Arg Leu Leu 
275 

age cua cue 
Ser Leu Leu 
290 

ucu gau ucu 
Ser Xaa Ser 
305 

uau uug aau 



egg ggu gag 
Arg Gly Glu 

aag gug aag 
Lys Val Lys 
230 

uuc cag guu 
Phe Gin Val 
245 

gcu gag ugg 
Ala Glu Trp 
260 

auu gcg ggg 
He Ala Gly 

gaa ucc aac 
Glu Ser* Asn 

ggu ucu acu 
Gly Ser Xaa 
310 

gcc acu ggc 



aac ucg ugg 
Asn Ser Trp 
215 

gau gcu cug 
Xaa Ala Leu 

egg gac aua 
Arg Asp I le 

caa aau auc 
Gin Asn I le 
265 

acu aac ucc 
Xaa Asn Ser 
280 

aaa gac uug 
Lys As"p leu 
295 

ggg gag cau 
Gly Glu His 

aau cgc ugg 



uuc ucc acu 
Phe Ser Xaa , 
220 

gag uuu ugg 
Glu Phe Trp 
235 

gag aau cug 
Glu Asn Leu 
250 

acc aag ggc 
Thr Lys Gly 

ucc gac c u u 
Ser Asp Leu 

cug uug acu 

Leu Leu Xaa 
300 

aca aaa ucc 

Thr Lys Ser 
315 

ugc age ugg 



cag guu gac 
Gin Val Asp 

cug caa gcu 
Leu Gin Ala 

aag gau gca 
Lys Xaa Ala 
255 

uuc agu gaa 
Phe Ser Glu 
270 

cag cag auc 
Gin Gin lie 

285 

age uca uac 
Ser Ser Tyr 

cua guc aca 
Leu Val Thr 



agu uug ucu 



acu 672 
Xaa 

ggc 720 

Gly 

240 

ucc 768 
Ser 

gac 816 
Asp 

cug 864 
Leu 

cug 912 
Leu 

cag 960 

Gin 

320 

cag 1008 
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Tyr Leu Asn 

gca agg cue 
Ala Arg Leu 

cag cug aug 
G In Leu Met 
355 

gau gag auu 
Xaa Glu He 
370 

gcu cca guc 
Ala Pro Val 
385 

gcu gua agu 
Ala Val Ser 

ucc cue cuu 
Ser Leu Leu 

cgc ucc cua 
Arg Ser Leu 



Ala Xaa Gly 
325 

cug acu ucc 

Leu Xaa Ser 
340 

cue uuc acc 

Leu Phe Thr 



ggc cug gau 
Gly Leu Xaa 

aug cug ugg 
Met Leu Trp 
390 

gec aac aug 
Ala Asn Met 
405 

ucc uug uuc 

Ser Leu Phe 
420 

cug cau ggg 

Leu His Gly 



Asn Arg Trp 

uuc uug ccg 
Phe Leu Pro 
345 

cug cca ggg 
Leu Pro Gly 
360 

gca gcu gec 
Ala Ala Ala 
375 

gau gag ucc 
Xaa Glu Ser 

acu gug aag 
Xaa Val Lys 

egg egg cug 
Arg Arg Leu 
425 

gac uuc cac 
Asp Phe His 

61 



Cys Ser Trp 
330 

gcu caa cuu 

Ala Gin Leu 

acc ecu guu 
Thr Pro Val 

cuu ecu gga 
Leu Pro Gly 
380 

age uuc ecu 
Ser Phe Pro 
395 

ggc cag agu 
Gly Gin Ser 
410 

agu gac cag 
Ser Asp Gin 

gcg uuc ucc 
Ala Phe Ser 
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Ser Leu Ser 
335 

cue cga cue 

Leu Arg Leu 
350 

uuc age uac 

Phe Ser Tyr 
365 

cag ecu aug 

Gin Pro Met 

gac auc cca 
Asp He Pro 

gaa gac ecu 
Glu Asp Pro 
415 

egg agu aag 
Arg Ser Lys 
430 

gcu ggg ecu 
Ala Gly Pro 
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Gin 



uac 1056 
Tyr 

ggg 1104 
Gly 



gag 1152 
Glu 



ggg 1200 

Gly 

400 

ggc 1248 
Gly 

gag 1296 
Glu 



gga 1344 
Gly 
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435 440 445 

cue uuc ucc uau auc cgc cac ugg gac cag aau gag cgu uuu cug 

Leu Phe Ser Tyr lie Arg His Trp Asp Gin Asn Glu Arg Phe Leu 

450 455 460 

gug cuu aac uuu ggg gau gug ggc cue ucg gcu gga cug cag gec 

Val Leu Asn Phe Gly Xaa Vai Gly Leu Ser Ala Gly Leu Gin Ala 
465 470 475 

gac cug ecu gec age gee age cue cca gec aag gcu gac cue cug 

Asp Leu Pro Ala Ser Ala Ser Leu Pro Ala Lys Ala Asp Leu Leu 
485 490 495 

age ace cag cca ggc cgu gag gag ggc ucc ecu cuu gag cug gaa 

Ser Thr Gin Pro Gly Arg Glu Glu Gly Ser Pro Leu Glu Leu Glu 
500' 505 510 

cug aaa cug gag ecu cac gaa ggg cug cug cue cgc uuc ccc uac 

Leu Lys Leu Glu Pro His Glu Gly Leu Leu Leu Arg Phe Pro Tyr 
515 520 525 



gec uga 
Ala 

530 
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gua 1392 
Val 

ucc 1440 

Ser 

480 

cue 1488 
Leu 

cgc 1536 
Arg 

gcg 1584 
Ala 

1590 
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From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 



Date of mailing (day/month/year) 

09 December 1999 (09.12.99) 



Applicant's or agent's file reference 
JA901121 



International application No. 
PCT/JP99/04789 



International publication date (day/month/year) 

Not yet published 



To: 



SAEKI, Norio 
Taka-ai Building 
9th floor 

15-2, Nihonbashi 3-chome 
Chuo-ku 
Tokyo 103-0027 
JAPON 



IMPORTANT NOTIFICATION 



International filing date (day/month/year) 

03 September 1999 (03.09.99) 



Priority date (day/month/year) 

03 September 1998 (03.09.98) 



Applicant 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk^) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance, with Rule 17.1(a) or(b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 1 7.1 (a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1 (c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date Priority application No. 

02 Sept 1 999 (02.09.99) 1 1 7248546 



Country or regional Office 
or PCT rec eiving Office 

JP 



Date of receipt 
of nrioritv document 

22 Octo 1999 (22.10.99) 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

TaYebAkremi <\*\- 

Telephone No. (41-22) 338.83.38 



Form PCT/tB/304 (July 1998) 
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\ - ^ ^^fcrternationa I application No. 

' ANNE *~ " 



:^^FQRM PCT/IB/301 



PCT/JP99/04789 




INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 



The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the * 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these^procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices, ft is the applicants responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant* s Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

s \ 
x \ 

GRand ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 



If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



SAEKI, Norio 
Taka-ai Building 
9th floor 

15-2, Nihonbashi 3-chome 
Chuo-ku 
Tokyo 103-0027 
JAPON 



Date of mailing (day/month/year) 

24 September 1999 (24.09.99) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
JA901121 


International application No. 
PCT/JP99/04789 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION (for all designated States except US) 

ENDOU, Hitoshi et al (for US) 
International filing date 03 September 1999 (03.09.99) 

Priority date(s) claimed 03 September 1 998 (03.09.98) 

02 September 1999 (02.09.99) 



Date of receipt of the record copy 
by the International Bureau 

List of designated Offices 



17 September 1999 (17.09.99) 



EP :AT / BE # CH,CY r DE r DK,ES,FI,FR,GB # GR,IE,IT r LU,MC,NL / PT # SE 
National :AU,CA,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



X 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



The International Bureau of WIPO 


Authorized officer: ^ypf^)^^ 








34, chemtn des Colombettes 


lvTTSakai 


1211 Geneva 20, Switzerland 






Facsimile No. (41-22)740.14.35 


Telephone No. (41-22) 338.83.38 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 
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This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 


3. This report contains indications relating to the following items: 
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| | Priority 
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| ^^SvJon-establishment of opinion with regard to novelty, inventive step and industrial applicability 
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| | Lack of unity of invention 
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K7\ Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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| | Certain observations on the international application 



Date of submission of the demand 

17 February 2000 (17.02.00) 


Date of completion of this report 

2 1 November 2000 (21.11 .2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



\ 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/04789 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 
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, as originally filed 
, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



. , filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



_ , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I 1 the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of thejequence listing: 

I 1 contained^ inlKe international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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□ 
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The amendments have resulted in the cancellation of: 

I 1 the description, pages 

I 1 the claims, Nos. 

1 1 the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 

* ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished ta the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims 1-55 YES 

Claims NO 

Inventive step (IS) Claims 1-55 YES 

Claims NO 

Industrial applicability (IA) Claims 1-55 YES 

Claims NO 



2. Citations and explanations 

Document 1: J. Immunol. (1982), Vol. 129, No. 2, pages 623-628 
Document 2: J. Immunol. (1981), Vol. 126, No. 4, pages 1409-1414 

Claims 1-55 

The subject matters of claims 1-55 appear to be novel and to involve an inventive step in view of 
documents 1 and 2 cited in the ISR. 

Documents 1 and 2 describe cell surface antigen proteins with which monoclonal antibody 4F2 reacts. 
However, the protein in the invention of the present application is a protein that participates in the amino 
acid transport assisting the 4F2 protein, and this matter is neither described in any of documents 1 and 2 
nor could have been easily conceived by a person skilled in the art. 
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1. The applicant is hereby notified of the date of receipt (except where the letters M NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", In tho right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR W appearing jn the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1 (a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 
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International application No. 
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International filing date (day/month/year) 

03 September 1999 (03.09.99) 


Priority date (day/month/year) 

03 September 1998 (03.09.98) 


Applicant 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,EP,US 

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

CA 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
16 March 2000 (16.03.00) under No. WO 00/14228 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. - 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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SAEKI, Norio 
Taka-ai Building 
9th floor 

15-2, Nihonbashi 3-chome 
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Tokyo 103-0027 
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Applicant's or agent's file reference 
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IMPORTANT INFORMATION 


International application No. International filing date (day/month/year) 
PCT/JP99/04789 03 September 1 999 (03.09.99) 


Priority date (day/month/year) 

03 September 1998 (03.09.98) 


Applicant 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION et at 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

EP lAT^E^CH^CY^DE^K^S^tFR^B^GR^IEJT^U^MC^UPT^E 

National :AU,CA,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

None 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 
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